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Binudtnte i_nd anlnockate form* *xc ihmrn with tbe dauaemtk unnp. 
ment of the nudtix chromatin u a nnj of A to 0 grin oka with, *ometinra 
■mftJc, a amafl centrally placed granule which may repretent the Uryowome. 

Prolmor J J C BnckJey 

(*) Cyitteml la nw aid Jon* erf rtaf-tifW Irncr 

(*) Urta* atracWli urf rakrywatarf »n M Awm > w fr*« 
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( ) £**fr*U» ctnmeaira In latent**] wall. (3pron» aent by Dr A. 
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III Micro photographs of the h\er showing worm emboli caused by a too rapid 
destruction of the parasites in sheep that were heavily infested with 5 matthcci Rapid 
treatment may pro\c drastic, even fatal, in heavy intestinal infestations m Egypt China 
TV Males and females of S matthcci showing a marked decrease in size m a sheep 
which had been treated with Ant pot tartrate by the old method and interference with 
the portal circulation reduced 

V Mounted tissues showing the eggs of S matisont and S matthcci in the h\er, lungs 
and the small intestine of a mouse which was exposed to S matthcci invasion after it had 
been infected with S mansom for 7 months This suggests that this human species did 
not protect the mouse against the animal species Further experimentation re\calcd that 
S matthcci infections of short or long duration did not protect mice or guincapigs agamst 
5 mansom 

VI A photograph of Bilharz’s illustrations of “ Distomum haematobium ” was exhibited 
showing that he illustrated the common vector of endemic haematuna and not S mansom 
The position of the o\ary in the female illustrated by Bjlharz should perhaps be attributed 
to the fact that the parasite was immature or abnormal It was recovered from the portal 
vein 

Photographs of eggs of 11 BUhama Capcnsis ” by Harley (3864) prove that the spindle- 
shaped egg (Fig 12) is not an abnormal product of a disease stricken S haematobium 

VII The influence of air and soil temperatures on the geographical distribution, and 
the seasonal discharge of cercanae, of human and animal schistosomes was illustrated by 
means of maps and temperature charts of mean air and soil temperatures at certain centres 
in known endemic and non-endemic areas The autochtonous cases of schistosomiasis 
haematobia, reported from India within the past, were due probablv to the in\asion of man 
by one of the animal species (S sms , S tndictmi or S bomfordi) which have eggs resembling 
those of S haematobium 

VIII Maps, illustrating the convergence of human schistosomiasis and the tick-borne 
cattle disease heartwater, were exhibited 

IX Specimens of wild and laboratory reared fresh water molluscs, accepted inter- 
mediaries of human schistosomiasis m Africa, were exhibited to illustrate various abnormali- 
ties which have appeared in locally laboratory reared specimens of Physopsis afrtcana , 
Bulmus truncatus , B tropicus and Lymnaca natalcnsis There seems to be no valid reason 
for the recognition of more than one species of Physopsis in Africa The variations, in 
shape and size in laboratory reared P afncaua , prove that it is very closely related to 
B truncatus 

Mr S S Qadri (introduced by Professor H E Shortt) 

Myxosporldian parasite of an Indian fresh-water flsh 

1 Myxospondia in kidney blood of Clanas batrachus 

2 Myxospondian cyst in kidney „ „ 

3 Myxospondian cyst in liver ,, „ , 

Trypanosome of an Indian fresh-water fish 

4 Trypanosoma sp in heart blood of Clanas batrachus 

5 Trypanosoma sp in blood film „ 


Department of Entomology 

Dr D S Bertram 

Infection of the Immature stages of the mite Liponyssus bacoti with Litomo- 
soides cannn , the filarial parasite of the cotton rat 

The protonymph of Liponyssus bacoti is susceptible to infection wuth 
Litomosaides cannn , but the intensity of infection is less than that obtained m 



Li#a«. roar jnxrixa 


ldnlt female mrta. The mtenatiei of infection for infective femm in a hatch 
« pro* on jm phi and m * batch of adult female* ukinj np mkxofflarbe from 
rhe uot rat orrr the nine time interval were aa foflowi 


Infected r» 

Per cent 

Mean armber of 



fn frcrpyi rttf 

worm* per erdta. 

wunm per mrta 

Adult female* 1 

7fl 

1 3-tW I 

&4 

1 

Pi ixmyenpfa* 1 

11 

1 

l 0-11 1 


The ddlcnnca In imeowty b probably du* to tiw tnwQer woocot of Wood kwewtd 
by tfa* pi o iujjiu ph*. 


Mr a Ountl-Jonn 

TiM {turn alien «f .{ mdimjrt m i m kteU 1* AYrfn 

A drmortitretMW) of the hf* hirtory of the fly ^wc kmuemy y m Utnim P vw preri M 
dw So cfa- tT* « trwetirt* yc*i *fu. Thk year mtp w*i tbcnrQ of dw recorded daiributicri 
of the •pride*. Thu, Idea tb* bboratoey ripertoeoei on tha pbyxWotyof th* mwrr*, 
fcxfii-rfr* ft* tnimorr of wide ranjc af tr u^j e n jum mad hurftt'djbc*. Tbc erograptiK* f 
dwtxfbutfcm eitarxb thraojh crntnJ Afr»c* fnn Air (bt. IS* N.) and £3 Obod to Nrtml 
and Durban (Jr* 8 h Boro* cf tha monthly bothmnj in fc* kcalrrW* r*na* from 3* to 
53 F-, and their anmrat r*inf*E from nil to weE cwwr 90 toche*. U h*» been found op 
to ahfrude* of 8 000 fret and thara U ona *xtT»-eo«Wiorrrtil record, aD *t*ga of tha fly 
befr« found In the Cape \erde I eland*. 

Afehoujth thb aproea, tha ordr tfipterou* par**ba apadflo to man, m *f kjum medjeal 
imrrett. prraarteot coquinc* bare faUed *o far »o «bc4t racocd* from n»ea than about half 
of it* prrwwnrd nnjpr- THh k due partly to natxwal frontier* but partly to tha fly pwfn* 
umxxjced by medical and adknttftc worker*. 


Hr W H Polti (Eaxt African Rmarth Orpuihcitlcn SMnjini*) 


Tb* dbtrfbUim af tha taaOa tyacl** h Ea*t A Me*. 


Mr Pott* exhibited a map now in cwrr*e of pre pa re two (scale 1 3fl00,fXW) 
allowing tbc dktribimoo of the tartae *pede» m Eaatern Africa. Thu m*p 
ii one of three now being made, covering the whole of Africa, a* the nr*uh of 
naxtmTE^odatkma pnacd at an International Conference on Tactic and Try 
panowomiaau held at Braxxaville in February 19-tS. 

The rpecre* of taette now known to occur in E**tem Afrxa* are eleven 
<7 fain act mnrutMMS Wextw G pudhApn Auih, G p+Jpsiu Rob. t>e*T^ G reja- 
mrrtam Au*L, G kmjipewmu Corti, G frmpa/pu ISewaL, G ***few hewib, 
G fmmph-KTU AirtL, G lafra/tacm None, G ftaCM Wilt, £7 l*ckxx r uJrs 
fl> ertw 


Tbe nap *howad G n*i*« a* tb* mort prcrmlrru t*ft»e of Er Werp A fnc*. with 
G ncnrmrW«por*d»c*DT tfarouahout ft* rente ««>d nr> further tootfa f Z u. luUr »d). 
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It also showed the linear character of the distribution of G palpalis in arid Eastern Africa, 
where it is confined to the neighbourhood of the infrequent permanent surface waters of 
this region — in marked contrast to its widespread occurrence in the wetter central and 
western portions of Africa 

Other points illustrated by the map were the replacement of G morsitans in the very 
dry country of the north-east by G longtpetims and G palhdipex , and the way in which 
isolated pockets of fly replace the broad belts m the northern, and areas It is also worthy 
of note, how even such forest species as G brew pal pis and G austeni occur in such relict 
patches of forest as remain on the nvers and in other suitable places in some of these 
pockets Such occurrences suggest a former more widespread distribution of these species 
and their forest haunts , the moister conditions "of the Pluvial penods, which in East 
Africa appear to have occurred at the same time as the Glacial epochs of Europe, would 
have rendered this possible 


Dr R C Mmrhead-Thomson 

An experimental hut lor testing residual insecticides against mosquitoes in 
the field 

The demonstration showed the type of window trap cage designed, and 
photographs of experimental huts with window cages in position 

When studying the effects of treating native houses with residual insecticides, it is 
essential to trap, in as natural a way as possible, the mosquitoes which escape from the house 

This hut and window trap is designed on the principle that mosquitoes trying to leave 
the shelter of the house at any tame between dusk and dawn are strongly attracted to faint 
light coming m from outside While hungry mosquitoes can enter the hut through innum- 
erable minute crevices where the thatch roof rests on the wall, the only light coming into 
the hut is through a 1 foot square wmdow opemng over which the detachable trap is fixed 

In houses treated with DDT in kerosene, or DDT dispersible powder, the wmdow 
trap reveals that large numbers of Anopheles gambiae can feed on the occupants of treated 
huts, and escape unharmed 

A correspondingly heavy dose of gammexane dispersible powder, P 530, showed a 
high kill of A gambiae inside the hut, with no indication of mosquitoes escaping unharmed, 
for at least 3 months after treatment 

The present design of hut as used in both West and East Africa has mud walls and 
thatch roof built on a bamboo framework But this design could be modified to suit 
different types of housing m other countries 


LIVERPOOL SCHOOL OF TROPICAL MEDICINE 

Department of Tropical Medicine 

Professor B G Maegraith and Dr W H H Andrews 

Paludrine and the treatment of falciparum malaria in England 

Recent reports of relapses of falciparum malaria after paludrine therapy 
have led to the suggestion that paludrine should be reinforced with mepacnne 
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***? P* 1 "*™* wnhom reinforcement » t routine in imcom- 

pireited »ttock» of Wapmun railim, In ■ dotage of mg 300 or 500 b.d. (or 
10 tc >14 day*. The chmca] raponae m all eua tm been good. Torfc effect* 
ootrd on t ha doaage have been nerfigibfc, but nataca wu present in a few cna. 

yJ tM ^ Ptttd wrth qdodrio. akaw Thee* hrr, bwn no rdapw*. Fifteen of the* 
cot* |m no hWy of prerfcw malaria. fTafcdt ) 


Taac* 

l*>£ot* or TTut or rocLow-trr or 30 rj*covruc.tTTD FjuxrrAjrw cash 

TM-ATTO TrrTH rAU-TMtI7\ f . 


Month* from cewition of treatment 

it- 13 

13 4 

| 34-tt 

38-47 

Ca*e» followed up „ 

8 

1 

I 5 

1 9 

8 


There fljrurea an* email but they to rely Indict t* that orrr fairly wide ran** of atrairw 
Merpmm infectwna reapood wed to adaqitrta pahadrin* treatment, end chit the Ltehhood 
of r aiapae la random ewnp4» of traine r» untH. 

Rcipon la w flich th* infection w*t •ctjufrixf I t\ nt Africa, T3 A Irdrtrrreflean boon! 
3 India, I [ Doubtful, 4 

Our method of foOow-up wat el*o abown_ On Irtruj* hoep l t t l each patient h I word 
with foflow-up card*, three flea* ebdea, end Inatroctwm on bow to make blood fhm. 
They me alto requested to mak* f2rrr» before atrrdn* iatmvtltrklt. If tbe cmrJi are not 
return*! lean- and qumkwrtelra are tent later 


Dr W EL KmJaw llr W C mre and Prtrfeuor R M Gordon 

Th* loam] irati*n of tb* anlrtti ►*»! [• tb* Wl« af rati ti aaf Ut ail apt 
of raeoc.raa erntarm. 

Tbe litenture concerning tbe compowtion and nature of the ctxtm of 
beet, tupt, acorptona and enakei b cr tenure, and there are mrtnertmi acCountt 
of the local and general tij^nt and rrmptocm following tbe mtroditction of thy 
peri wm. On tbe other hand ob*erv*tioo» on tbe htatoJogy of the locU leikm* 
produced by tbe natural rtingi or bttea of tbeae creature* are remarkably fear 

Secrwra were tbrTWn » hkb had been taken from laboratory anitnab ekber 1 or 31 
boun after tbe beta or atm* had been mflicted. 

Tb* rpecfcmtm tbowinc die bttr* of Omf* and Cfayaapi wen tbown at prtnon 
En eeb ffX of the Rural Sooere of TroptcaJ MediOO* but were abown a*aJn foe the purpose 
of cucnpartnc tba leiiom caused by the brtea of bJood-wiettnt wrteeta *rth then* proditeed 
by tb* run* of tht warp and tcoeptoo, and the belt of tb* colufcera* *nd eipenne wukrt. 

A teetkm through th. tim and ttnierlyar* muwle of fume* pa taken one bewr 
after the ant* of warp O er/w!a ra/yant) tfxrwed tetnij rrCular infihTaOori m tf* dtrtnw. 
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the majority of the cells being eosinophils, with no oedema nor changes in the muscle A 
section taken 24 hours later showed much polymorphonuclear leucocytic infiltration, with 
but few eosinophils, a little adjacent necrosis m the muscle, and much oedema throughout 
the tissues x 

A s imilar section taken from a guineapig one hour after the sting of the scorpion 
(. Isometms spp ) showed little cellular infiltration of the dermis, but marked coagulative 
necrosis of the muscles There was no haemorrhage evident The animal showed no 
obvious general symptoms at the time 

A section from the white rat taken one hour after the bite of the green mamba {Den- 
draspis mndans) showed a large localized haemorrhage m the subcutaneous tissues and 
under the platysma, with some localized diapedesis nearby There was no evidence of the 
action of a haemolysin within an hour of the bite Near the haemorrhage and spreading 
along the interfascial planes there was a widespread coagulative necrosis, but no oedema 
and no inflammatory reaction The animal died about an hour after the bite 

A similar section taken one hour after the bite of the gaboon viper (Bitis gabonica) 
showed a widespread diffuse haemorrhage (probably due to diapedesis) and oedema in 
the subcutaneous alveolar tissue and in foci in the muscles and in the deeper connective 
tissues There was much separation nf the red blood cells and the margins of the extravasa- 
tion were very diffuse, unlike the sharp demarcation of the haemorrhage following the 
bite of the green mamba The red cells were intact, and there was no coagulation In 
contrast with the bite of the green mamba, there was little necrosis of the muscles The 
animal died about one hour after the bite 


Dr C A Hoare 

The food habits of Entamoeba histolytica 

Most clinicians stdl regard Entamoeba histolytica as an obligatory tissue -parasite, which 
mvades the gut wall, with the production of gross or mmute lesions, and feeds on erythro- 
cytes and tissue elements However, there is a steadily increasing number of workers who 
believe that E histolytica can also live as a commensal m the lumen of the gut, without 
causing damage to its wall and feeding on micro-organisms and other faecal contents 
Their views are supported by observations on the behaviour of E histolytica under various 
conditions of existence Thus in amoebic dysentery the amoeba feeds on erythrocytes, 
while in cases of chronic amoebiasis and in symptomless earners it ingests vanous micro- 
organisms and faecal debns In experimental infections of rats it shows every gradation 
from a commensal life, when it subsists on bacteria and cell-debns, to true parasitism, 
when it feeds on red blood corpuscles In monkeys this amoeba usually produces a 
symptomless infection and feeds on micro-organisms, while in cultures it may ingest starch 
granules as well In addition to phagotrophic nutrition E histolytica takes up food sapro- 
zoically, by absorption of fluid through the surface of the body 

The host-parasite relationship m human amoebiasis has already been briefly discussed 
elsewhere (Hoare, 1947) Trans R Soc trop Med Hyg , 41, 87), and it is proposed to 
deal with the commensal habits of E histolytica m a separate paper 

The demonstration comprised a senes of preparations illustrating the omnivorous 
habits of E histolytica under vanous conditions and in different hosts 


Dr R C Rendtorff, Mr W R Jones and Dr G Robert Coatney (From 
the Laboratory of Tropical Diseases, National Institutes of Health, 
Bethesda, Md USA) 

Studies on the llle-cycle of Haemoproteus columbae 
The course of an infection of Haemoproteus columbae in pigeons was studied 
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Dr A. l&Uthtntm ind Dr Q M Findlay 
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(4) Tt^c* trjiirUlm (mmatn Ebcra at Trtc fafa t cq ttmicm EbroaX (3) Tkn 
fibrmm and (5) TWca n^fiWTr are frc» from pram Two of tfa* iWo abow frwxdotm 
mfihmfcio fa tb* cr{k4>-caor>cctrr» lajrr e-»d t antfc wh* and cro on be *acdocia of Wyprr 
tropfekd nw*d* Skti. 

Profmcr E. J Hint 

&rtar«faifle» af kifme*tektn iH attar btoad «c*tit»ob vlft tta MJBX 
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TROPICAL DISEASES IN BRAZIL 

BY 

Professor B MALAMOS, m d , dtm, 
Athens ( Greece ) 


It is a great honour to have been invited by the President and the Council 
of the Royal Society of Tropical Medicine and Hygiene to read a paper on my 
impressions of my visit to Brazil The opportunity to visit Brazil was given 
me after the unanimous decision of the first General Conference of U N E S C O 
m Pans, December, 1946, to set up 

(1) an international Scientific Commission in consultation with the Amazonian 
countnes, Great Bntain, Netherlands, France and the USA, to investigate 
on the spot all aspects of the question of the establishment of an International 
Scientific Institute for the Hylean Amazon , and (2) to establish a Field Science 
Co-operation Office for Latin America 

I am grateful to Dr Joseph Needham, frs, Director at this time of the 
Natural Sciences Division of U N E S C O , for having chosen me to participate 
m these projects and for his advice and help during my work with UNESCO 
In May, 1947, Mr E J H Corner, a British botanist who specialized for 
many years in tropical botany, and myself, were sent by U N E S C O for 
both purposes to Brazil We had the advice of different international consultants 
and leading scientists of the country Our headquarters were established in 
Rio de Janeiro Dunng my 13 months’ stay I was able to visit the interior of 
•the States of SSo Paulo, Mmas Geraes, and the Amazon Valley on two occasions 
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We war everywhere received with the greatest hospitality and bid the co-opera 
toon end help of scientific end adnnmstratiTe organizations end of the Jool 
•dentaPto^ These visits to the interior provided an opportunity of be comi ng 
•cquemted with the numerma epidemic end endemic disease* of these regwm. 

The etfibEahmem by U N.E.S.C.O of an International Scientific I mutate 
for the Hjlean Amazon Region vm proposed by the Rrarilian delegate*!. 
Hylean Amazon or Hyk* refen to the area of troptcal forest m the A mum 
baam- Tim valley covers about four and a half million aqitsre mile* and includes 
the great plain which » trachea from the Andes to the Atlantic, part of the 
upper Orinoco, the three Gulinas, Lower Tocantins, the sea co«t of the 
State of Para and part of the State of Maranhlo, the whole making up nearly 
one third of the total area of South America. Thia forest area ia split up by 
the Amazon rirer and its tributaries- About half the area of the valley is 
H r adian , the other parts belonging to Bolrria, Peru, Ecuador Colombia* 
Vcnemela, and to Bntah, Dutch and French Guiana. 

The population m the Amairxi valley ia very sparse. The following figures 
for the Brazilian Amazonian States il fust rate this — 


Stw 

j mir*- 

Populatwo, 

lnh*brtmn per *qu*x« mile 

Pan* 

1 471 C00 

1 J 50 COO 

3-44 

Amazon** 

595,000 

515,000 

0-96 

Mztro Grosso 

447 000 

510 450 

1 14 


T rave fhng by plane over thia area one sees fen hours only virgin forest* 
m most parts of which no human being* have yet entered. Very rightly 
Alxssto RufGEL has called thu region inferno vrrde,” the green heJL 
Charset eriitoc of thia tropical forest n the variety of aperies of trees hi ■ given 
area, and the great me attained by many of them. Li Co I'm emphasize* 
that m a hectare of wooded land it ia usually easy to find 200 different specks 
of treea- 

The extent of the Amazon river and its many tributaries to am a z i n g Of 
some of these tributaries we have never heard the name. About +0.000 mile* 
of these rivers are navigable on firzzzEtn Amc hum territory alooe. 

STWrsQ, SiUTTVcr and Wttmt* state rightly " that to summarize the 
virgin forest of the Amazon offer* little hoaphahty to the traveller and one soon 
dies of hunger During the dry season one luffcn from thirst, when almost 
all the streams which traverse it are reduced to some few puddles of stagnant 
and brackish water It ia too thickly and too regularly t™*™ to ** or 

picturesque, and too a [lent to be cheerful. It breed* too much tttnun tobe 
igreeable and produce* upon the traveller vague *e UMtscrn of sadneaa, 
oppression and uneasiness, which cauae him to breathe a sigh of relief or to 
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cry out with joy when chance conducts him to some camparina, or small prairie, 
or when he reaches the sunny bank of a stream with billows tumbling among 
the rocks of its yet imperfectly excavated bed ” 

The climate of the Amazon valley is very tinng and monotonous In this 
region, which extends for a few degrees of latitude to the north and south of 
the Equator, the fou* seasons of the year do not exist and the temperature 
is continually high throughout the year The temperature rarely exeeeds 
34 to 35° C in the shade The annual average temperature was m Manaos, 
the capital of the State of Amazonas, for instance, 26 4° C in 1946 While 
there is little variation in temperature, the hot months m the lower Amazon 
last from September to January, the highest temperature occurring in October, 
April and May being slightly cooler 

Although the temperature m the shade is not frequently very high, and 
not as high as is observed in many other parts of the tropical world, it is the 
constancy of the relatively high humidity which renders the climate especially 
debilitating and enervating The maximum humidity observed in Manaos 
was 99, the minimum 54 , and the average for 1946, 83 2 The nights are 
generally exhausting from the heat, which gives rise to restlessness and profuse 
perspiration 

There are seasonal variations m the rainfall, causing a long wet and dry 
season The total rainfall in Manaos was in 1944 2,188 4 mm This leads 
to a general rise in the rivers from March to June The rise in the rivers in 
some places is enormous Thomas points out that at Manaos the nse of the 
Rio Negro may amount to 50 to 60 feet At this time the valley may become 
a vast sea 

Infectious and parasitic diseases are widespread in the relatively scant 
population of this large valley In the years 1939 to 1941, from the registered 
deaths in Manaos 46 16 per cent , and m Belem 43 74 per cent , were due 
to infectious and parasitic diseases I think that Djalma Batista writes very 
rightly “ that the visitor of the Amazon valley is fascinated by the greatness 
and magnitude of Amazonia, and especially by the daily struggle of its human 
population The life of this population — with few exceptions — is an anonymous 
Odyssey ” 

UNESCO decided to take the necessary steps to establish an interna- 
tional scientific institute for the Hylean Amazon basin because this region is 
practically undeveloped Very few investigations have been made regarding 
the many surface and underground treasures of Amazonia It is stated that 
through development, exploitation, and health measures— despite the climate 
—100,000,000 persons could be settled in the Amazon valley In three inter- 
national conferences in Belem (Para ), Iquitos (Peru) and Manaos (Amazonas), 
the establishment of the Institute was decided and Manaos chosen as the site 

The State of Minas Geraes, which I had the opportunity of visiting, is 
known for its many mines, its developed agriculture and its stock The state 



" racrfcit. Disease* ix 

' ‘ ^ C<Xl *T^ ■ population of 7,310000 (1&«) In d a demur of 

32 umibfttnu per *qture m3c. 1 

The State of ‘'io Prulo a the riche** *tate of Brari] with ro«t of the bdiutry 
of the country tod known for It* coffee, cotton and nee plantation*. S3o paoJo 
u 95 /XX) aquarc mika, wuh * population of 7 733 /XX) (1S44) and a demrty of 
81-0 fnhabrtant* per square mile. 

Thu eTening, I wil] try to gnre you, by showing coloured and black -and- 
wlnte ahdea, a brief and comprebenarre picture of the many public health 
problem* mhjch sewnge tin* end lew country Bnufl w 37 tin** larger than 
the United Kingdom, and ha* a popolatfoo of about 46/300 000 only The 
time at my dupoaal doe* not allow to go Into detail*, and d acuta btMography 
and ttrtotjcal material of all tropical di*ea*e* of the country I will Dtnft 
mjadf to the imprest! on* of my atiy in Broad. 


MIBUC HEALTH OIGAXIZAT10N 

Brazil ha* the Federal adminJatrtmc lyttem, with a President d the 
Republic and a Federal Senate and Congress (House of Common*). Each of 
the 20 Stare* ha* it* Gcrrernor and State Parliament. 

Public health ia centralized under the Federal Mi nicer for Education and 
Public Health. The Director of Public Health (Dnetcnr dc Depart amento 
Naoonal de Saude) w*i, during the period of my mat, the Profe**or of Troptcal 
Medione of the Urdreraity of Bahia, Dr H. Faora, and 1 wbh to thank him 
for hi* o-operatkm and help- In a r«*t country with a rrihtnrW' small 
population, more than 50 per cent. iEtcnte, and many hygiene problem*, 
the combined centr»Ii ration of education and public health in the name Mtnatry 
jrrea good remits. 

Very productire t* the work of the National Inrdtutea of Leprory Malari* 
Plague, Tuberculosa and Yellow Ferer These Natxmal Imtrtutcs art Depart 
meet* of the Ministry of Education and Public Health, and hart their 
headquarter* in Rio de Janeiro and their representatives in the different Sate*. 
They are responsible foe the campaign* and scientific otwnitwm b miring 
the *bore- mentioned disease*. I bad the opportunity to follow tb* many 
daily problem* »hkh they hire to atudy and sobne and bow through systematic 
wort, they begin to reap the fruit* of their tire lew actmtie*. 

The centre for biological research i* the magnificent Institute Otwaldo 
Cruz nnfVr Professor R AjuvgaO, In Rio dc Janeiro. It u ntuated in the 
outikiru of the town in rery extensive ground*. In the many bbontrmes 
rariou* tdentot* work on many problem*, especially troptcil disease*. A small 
bo*prt*l fsahtatet their work. 

Brtril ha* ekren medical school*. Some of them, especially the Medical 
Faculty and Faculty of Hygiene of the Ucdreruty of Sko Paulo, are located 
fa* very modem budding* with erceBent laboratory fsdfitic* and good chroca. 

In each State the Federal Government haa ha representative for public 
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limkh Lacli Siaic im it*. own public heilih Venice' in Chirac of the different 
lonl problems of hvpene In vltffcrctU Suit* the budget of these <cnu.cs i< 
nthcr h noted . tn others, as for in« mrc Sto INn!o, thev arc able to develop 
wtdclv nnd cffiuemh 'I he Director of these Mnlc public hcdih *cr\iec< nrc 
appointed hv the S'lte Governors and sometime' arc not experts in public 
health 

We Inti the pretext a*«utanec from the S F b 1* (Semen I ^pccml dc 
Saude Rubbra) 8FSR i* an or* antfitmn pc! up m bihterd agreement 
between the Branlnn Government and the Imntutt of Itucnmcncan WTau* 
m Washington The object of ^ 1 SR is to develop public hedth nnd medical 
instance for the welfare of the population* of the \rnoon rncr and llin Dote 
‘illcv^ SIM* w^* c<ubb<hctl fo~ S vtar^ in 1^52* when nmnerou l< S \ 
md tun personnel were "rationed in the North of Rnrd I he agreement his 
now been extended I he !>i r i* of tin* war that in the Spinning the In mute 
o r Intenmenenn \ffaim wax Mipphmp the prefer part of the mmnl budget 
I In* quena diminished even vear and the Rtarulnn tncnxucd In i l MS Rrinl 
provided five sixth* of the annual budge* Ihlatcnl agreement** for similar 
purposes exist between tbc Institute of Intcramcncan \mtn< and most Central 
and pomh American countnc* ^ t ^ R has n r headquarter in Utn dc Janeiro, 
-md I nr established different Nations in the Amazon and Km Docc vallcv* 

I hc\ built public health, medical a^ustance centre*', and hospital* in dilfcrcnt 
parts of there two \a!!c\* I he rural districts uf thc<c ref tons have few or no 
resident doctors 1 am grateful to the ShS I* ^rmce not on!} tor the help 
and co-operation of their 'tail, but also for the motor-boats put at tin disposal 
to travel to different Anmtm localities 

Thcworl of the Rockefeller roundation linn been \rn *ucccs r ful in Hrm) 
Hic\ devoted thcm*el\<r cspecnlh to the \nop1 tie i j^amlnae and jellow fever 
campaign* During mv stav tbev were worl mg onlv on the latter problem 

Yntow Fun* 

\ cllow fever wa* till a few vc^r* ago one of the firm — if not the chief— health 
problem of the countrv Aides aegyptt infected even vear thousands of person* 
Lpidemics occurred often, generally with a high inortalu\ An epidemic of 
} cllow fever appeared again in 1928 m Rio dc Janeiro, earning mint death* 
In the following vear* epidemics were recorded in different other town* '] he 
Rockefeller Foundation, in collaboration with the National Institute for bellow 
Fever, have achieved miracle* in the last 20 tear* loda>, in man) Drarilnn 
towns, Aides oe^yptt doc* not exist, and from some State* it In* been eradicated 
Trained staff regular!} look for breeding place*, and deal with these when 
found In 1945, 52,464 areas of the country were controlled h) these squad* 

I osts for visccrotom} have been established, and from every person dying of 
an acute febrile disease a small piece of liver is removed and sent to the 
Rockefeller Institute in Rio dc Janeiro for pathological examination In 1945, 
1,279 visccrotomy posts existed 
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StWrt* *nd Son* and their co-workers has *hcnrn trr the 
mow-prof ectioo test that yeDow ferer is spread over mder pom of L*Z 
than to ongmaDy known. The enttence of jungle reflow ftrtf TO 

de*cribed m deoil and it is generally rrcognixtd today that yellow fever for 

Brtril at lost— is an enxootk or epnoobc disease of the forest tnmil, Espeo- 
»%mwike 7 i {AUm*tta ttTaotho, marmosets, cebus) seem to be infected. 
Diffemit rodent* hrre been found naturally infected, or the virus can be 
tratmmtted experimentally to them. In the forest the disease U transmitted 
by Httmascpms (especially ll c*pr**nd) and AUrs (twemlwm, and pcwdWy 
by *ome aohethioe rnoaqurtoe*. Men gcang into or Dear the forest may be 
infected by these moaqtrrtoes and can cany the rirua to rural or or Inn locahtiea. 
If AUft is pr esen t in these places an epidemic of yellow fertr may follow 

and the cycle man-.d/Zn w*grph--man 11 established. 

In the last yean very few cases of yellow ferer bare occurred yearly in 
man in Detail, and these are dhgooaed cGnieafly or through Trsctrotoroy In 
1945 116 ■were recorded and In the last yean the number is less than 100. TTm 
deemase has not only been attained by the increased knowledge of the epidemi- 
ology the anttstegorayu campaign, the riacerotomy service but also by the 
yearly Increasing number of vaccinated persons. Nearly 5/100000 people hire 
been vaccinated in BrariL The raceme is 17D thus cultured in drr doping 
chicken embryo*. The raceme a prepared in the Rockefeller Institute in 
Rio dc Janeiro, The vaccination b today absolutely harmks* tnd not foOnwed 
by a bepadtrt. A certain number of voed rated persons complain on the fifth 
to seventh ^ —generally on the sixth — day of headache and a slight febrile reset toe. 
In earlier years a delayed pun dice was observed snsoeg certain of tbe vaccinated. 
Fox, Pikxa sod PaX\ (19/2) bare given a detailed account of the Kteras and 
hepatms, following yeBow ferer vaconatwo in HradL In the 19® outbreak, 27 
pei wm of 304 persons vaccinated became ktenc, for the most part during the 
fourth or fifth month following vaccina Don, In 1940 there were 1 072 cases 
and 24 f»r»rme» After the mtroduct*cm of another strain of nrm no js on dice 
or bepatms is known to hare occurred m DrxriL 

In sboert 50 per cent, of persona vaccinated with the 17D strain, trices 
of it were found fa the d reels ting hlood after vaccina boo. It was peered, 
however by WumtAlt that this concentration is too low to fafea mosquitoes. 
Tbe vaccination a etl retire for st least 4 years, probably longer 

TTwactrom. 

Tuberculosis is not a special tropical disease and should not be mentsooed 
m the* paper As it n cocudered to be the greatest public health problem of 
the country with about 100/100 fatal cases yearly —comics even before malms 
and worm diseases— you will allow me to say a few words. 

In most of the State* the tuberculous dcathnte a higher than that from 
other mfcccous and parasitic diseases. Tbe poor hygienic coodfatms in many 




F ,r 2 — South American I-eishmaniasis Dcstruc Fig 3 — South American Blastonn cosis Splen 

non of the nose Ulceration of the upper lip dore de Almeida Disease Destruction of upper 

Case seen at the Uimersitj Clinic for Tropical and loner lips Case seen in Uni\ersir\ Clime 

Diseases Belo Horizonte (Minas Geraes) for Tropical Diseases Belo Honzonte (Minas 

Geraes) 


To fact page 10 
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rural districts and the slums (favellas) of the towns — even of Rio de Janeiro 
— where overcrowding, mostly among coloured people, and inadequate diet, 
favour the spread of the disease 

Beds for cure and isolation of the infected are rather insufficient The 
Department of Health of the Ministry of Education and Public Health have 
launched, together with the National Institute of Tuberculosis, a campaign 
against the spread of the disease The Federal Government is willing to supply 
the whole or greatest part of the cost of establishing sanatoria if the State 
Governments are willing to cover the maintenance costs Repeatedly I was 
told that a great part of the population have a feeling of fear and shame 
regarding tuberculosis, and hide the infection 


MALARIA 

Malaria is, of all tropical diseases, the mam problem No State is free 
from malaria, and it is even found in the outskirts of Rio de Janeiro Benign 
tertian is prevalent , then comes subtertian There are few cases of quartan 
It is amazing how extremely rarely blackwater fever is found Many malario- 
logists have never seen a case Even years ago, when there was no other 
treatment than quinine, blackwater fever was a rare exception 

In the Amazon valley malaria is prevalent The following numbers will 
give an idea about the extent 


Deaths from — 
Malaria 
Tuberculosis 


Belem, capital of the State Para 


1942 

1943 

1944 

1945 

1946 

1947 

504 

452 

458 

497 

368 

317 

640 

788 

876 

685 

705 

688 


Man aos, capital of the State Amazonas 
Deaths from — 1940 1941 1942 1 943 1944 1 945 

Malaria 359 375 296 309 470 383 

Tuberculosis 258 279 271 292 293 291 


1946 1947 
341 288 
314 260 


Manaos Municipality (Population 1940, 109,022, 1947, 120,711) 

Deaths per 100,000 inhabitants — 1940 1941 1942 1943 1944 1945 1946 1947 

Malaria 329 3 338 1 263 4 270 9 406 1 326 2 286 3 238 

Tuberculosis 238 5 252 0 250 1 256 9 253 2 247 8 263 6 215 


In 1946 12 5 per cent of the examined population of Manaos had a positive blood 
or enlarged spleen 

The blood and spleen indices of different districts of the town Manaos for 1946 were 
the following — 

Adnanopohs 31 7 per cent Flores 35 7 per cent 

Bilhares 74 1 „ Matinha 48 1 

Cachoermi 22 2 ,, Sao Raimundo 55 0 

The principal vectors of malaria in Brazil are A darlingi, A tarsimaculaUis 
( aquaesalis ) and A albttarsts There are some other species of minor importance 
A darhngi is the vector m the interior It is responsible for the greatest 
percentage of infections of the country L M Deane, O R Causey and M P 


B 
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Dtun point out that h» hmc breed by preference m large and deep water 
coHecaoo^ (touted on the fnDge of forot*. Although A. icAxxp Urrae art 
found to be more wtdetproad during the rtmj season, when they cm breed 
in imiO and abaHinr inter CoCectkma, wefl exposed to the ttm, they disappear 
from such breeding place* during the dry amen, to maintain themschr* only 
in permanent foci such n resemxia, broad, deep and akrwly morrag atmma, 
lake* and large ponda bordering forest* and bushy area*, In these permanent 
fod the lame are to be found chiefly to the aunlh or partially abided aectrana, 
being rare m the denaely ahaded port***. They breed not only along the 
margin* of water collections, bet also oa the t urfaee of deeper part*, iny 
frotn the margin*. 


Suet peat Gan tie* in the biology of A dxrhgi eaplain why this moaquito 
la cully found in houses throughout the year la JocaStka near which there 
are permanent water cnQeetwn* ratable foe breeding 4 derthgt fod were 
generally found (cm than 600 metre* from the closest boose*, but longer dbtance* 
op to 2 km. hare been recorded A. daring} ia the nxm domatx t peart tad 
w** found more numerous in house* during the night than the day 

A tfTjzmandatta («jw*wr*&s) b distributed along the coajt with preference 
for brackrah water breeding places, because of the rtwatioce of its lame to 
highly concentrated sohiboo* of sodium chloride, A tcmm+mUtti u found 
only within a narrow coaatal band, in rrerra up to the pomt where the influence 
of tide* b felt, or in places where, ah bough £*r Inland, ground water collections 
are found with a high chloride content The breeding places of A /anmaoriuftir 
are amaH, sunlit or partially shaded coilecnons of water usually brsdiih, such 
as ponds formed by the oTCTflow of brtduah water atreama during high tide*, 
or rain pool*, ditche*, lagoons, boa ro w p et*, oar and animal track* on salty 
ground. The water has generally a coo tent of 02 to 1 per cent of chloride*, 
aonwtiroa rren a concentration of 1 3 per cent A tetrm+ndrtia u lea* 
domestic than A. dmrhigt. It ahowa a definite preference for hte hour* of the 
night in house*. 

Finally A. tlbacrru mtiat be mentioned. In the Amazon, A *ft/*mmr 
domtstums b especially fo und. The larrsc of A. aiArfamr can breed tn many 
type* ctf water collection*, but are chiefly found fa marabea, in frrttr spot* 
along the margin* of mrra and in lagooc* nch in organa: matter 

The control erf malaria tn Brant is ■ eery difficult problem. In the Federal 
District 1 was shown by the Imtmite \aoonaJ de Milana the campaign 
measure*, conaisttng mainly in drainage and mepacria treatment (in maEgnam 
tertian combined with pamaqmn) of the mfcctroo. LateiT arraleo (cfdoroqume) 
ha* been used. Erory year DDT t* employed m the country on a larger rale. 
DDT spraying has been earned out only from anp lane* (hebcopt era) but, as I was 
told, the hrge extent of waterways and dhtribuixm of the breeding place* 
prevent farocnble result*. In some southern datnets only this method pve 
good result*. In the Amazon raDey apraymg from the sir would be a wwte 



B MALAMOS 


19 


of work and money The method of choice is the spraying of all the houses in an 
endemic area In the Amazon valley the S E S P service has made from 1945 
different trials in smaller areas, and obtained very favourable results 

SESP undertook m 1947, m Belem, an experiment to spray only a 
corridor with DDT near the mam breeding places of A darltngt in this town, 
and to prevent by this the spread over the whole town In Belem, malaria is 
transmitted both by A darhngt and A tarsimaculatus ( aquaesalts ) This experi- 
ment did not yield good results as A darltTtgt by passed the corridor and 
established itself in new breeding places In 1948 SESP started an extended 
programme to spray the towns of Belem and Manaos It was intended to spray 
all the houses of the infected parts of both towns In Manaos 10,000 of about 
16,000 houses were to be sprayed , m Belem, 20,000 For this mass spraying 
a DDT solution in triton and not m kerosene will be used as transport costs 
are reduced by about 50 per cent The solution was gramme 35 DDT, gramme 
4 tpton and 100 c c xylene, dissolved locally before 'ap plication m water to give 
a 5 per cent solution gramme 2 15 DDT must be used for m 2 In the 
Amazon valley three sprayings per year are necessary 

For malaria treatment, mepacnn is used generally Lately, arralen (chloro- 
qume) has been tried on a large scale In the Amazon valley R M Mein and 
P N S Rosado have used the new synthetic drugs and arrived at the following 
conclusions — 

(а) CAM-AQ1 (4(3 / -diethylaminomethyl-4 / hydroryanihne)-7-choloqumoline dihy- 
drate ) 

(б) Chloroquine (SN 7618 or 7-chloro 4-(4 diethylammo-Fmethylbutylammo 
quinolem) 

(c) Paludrine Hydrochloride (M 4888) , and 
{ d) Oxychloro QUINE (SN-8137-5) 
are all useful for malaria treatment 

CAM-AQ1 was superior to the others for the following reasons — 

(1) Quicker disappearance of fever , 

(2) Parasites disappeared sooner from the peripheral blood , 

(3) Symptoms subsided earlier , 

(4) Hospital period was reduced , and 

(5) Only one CAM-AQl dose is necessary for sterilization of the blood (8 tablets 
gramme 0 05 = gramme 0 4 for adults at once) 

Special mention must be made of the serious outbreak of malaria in the 
north-east of Brazil after the amval of A gambiae from Africa in 1930 Serious 
outbreaks followed m 1930 and 1931 from Natal (Rio Grande do Norte) to the 
interior The first organized campaign resulted, apparently, in eradication 
From 1932 to 1937 it was more or less quiescent until it encountered more 
favourable conditions in the Assu and Apodi valleys of Rio Grande do Norte 
and the larger valley of the Jaguanbe m Ceara In 1938, terrible outbreaks 
of malaria, with a high fatality rate, occurred m these two States (Rio Grande 
do Norte, CearA) The Government organized a special antimalana service 
which, with the co-operation of the International Division of the Rockefeller 
Foundation, undertook to organize a campaign of species eradication against 
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With part* green and pyrrthrum tgtin* the Iinil and adult foam, 
initially Mocentnted on the periphery and frontier ^ A. /«**„ wu 
•topped, it* mvoion beaten back, »nd finally it to eradicated from the known 
infested area in I cm than 2 ytara. 

Very interesting is * t pccJ i t form of rrtihm encountered fa the south, 
tbe Brand a malaria. Thi* form b endemic fa the State* Santa Catanna 
Parma, and *ome damet* of Rio Grande do SuL £ rumdit malaria is dune 
trailed by the fact that the tnanamimng tpeoea do not breed fa water coflectixu 
on tbe earth nrrfsce, but in tbe stagnant ram water fa the lores of brands 
BromeEa are epiphyte* of tbe tree* of the eat end re forest* of these region* 
A- btUmSar A crura and A bmm&saha are the *pede* breeding fa the 
kare* of branch*. The campaign agamst thia malaria form Sm my diffic ult 
*a any apraying— even with DDT— t* without sucre** Tbe only efficacious 
measure n to destroy the bromeli* Squad* daub the tree* and cut the 
bromeba. They have counted up to 3 000 bromeli* oo one tree. The NitkmaJ 
Institute of Maim* it preparing a plan to destroy them by burning the forest 
m a penmetTK rone of some hundred yard* around tbe endemic foci, with 
following reforestation 


utumumAai*. 

Two l etahiTttntttft form* occur fa bradL Ldahnuniaai* hnwtlrerai* h 
ranch more common than hala-anr 

A aia-aasr — There are no kals-ciar epidemic* in the country *a fa the 
Far East. Afew endemic case* are seen tn different para of the country mostly 
in children- The epidemiology resembles the epidemiology of the dtscaae fa 
the Mediterranean basm. Dog* hare been found infected. 

Leabnamirds brunheusts {Esfmwba). Thb h common fa BrsrTL The 
incidence fa tbe State* SAo Paulo and Mina* Gerae* m higher than fa the northern 
State*. In tbe A mar or brain few case* are seen where** fa the Penman part 
east of the Andr* they *re rather mnnerou* 

Prasoa, who ha* for year* studied tbe disease, is of the opinion that it b * 
colonization disease. He ha* »bown fa maps which be ha* pub Gibed, that the 
infected region* of the State SIo Paul bare today moved to the periphery 
with the mcmxmj colonmatkm and deforestation of this State. Region* m 
which prcnomly mrrocrwa ea*e» were occurring are practically free today 
from the disease. It seem* that chiefly person* gang into or faring oo the 
border* of tbe forest are infected- There most be an animal host of the disease 
but n ha* cot been demonstrated. The principal rector* are PiUbaismn 
msgomc^P xrfatmrja P fvm* and, m the State of Rio dc Janeiro, P vUrrmudns 

The dbesse resemble*, fa it* early stage*, oriental sore. One or seven! 
bod* are found. They are c mated in the face or the ether uncovered parts of 
the body At this stage the detection of the pwrrahe, Lcukmrxis brrsilirws 
a eirv Who. tbe ebserae advance*, and the mucous membrane* begin to be 
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affected, then the demonstration of L brasiltensts is more difficult In the forms 
with ulceration and destruction, especially of the nose, the lips, mouth and 
palate, it is sometimes impossible or extremely difficult to detect the parasite, 
even m stained sections Sometimes nodular forms of the disease are seen 
with nodules on the face, nose, ears, hands and legs, resembling leprosy In 
Belem I saw a case in a young man which \\%s mistaken for leprosy, and sent 
for more than a fortnight to a leper hospital , through the detection of L brasi - 
hensis, the diagnosis was finally made 

For diagnosis, Montenegro's reaction, with an antigen of killed leptomonas 
m suspension, is used mtradermally Only reactions persisting for at least 72 
hours should be counted as positive Cid Fereira Lopes and J F Leander 
found the reaction in 71 4 per cent of mucocutaneous cases positive In 
cutaneous cases it was positive in only 36 1 per cent In all control cases, 
Montenegro's reaction was negative 

For treatment, antimony is used, but the results obtained are in dispute 

CHAGAS DISEASE 

Chagas disease — South American trypanosomiasis — is a great epidemio- 
logical problem m different States of the country After the first description 
of the disease in the State of Minas Geraes by Carlos Chagas in 1909, it was 
generally thought for years that only few endemic cases exist, and that South 
American trypanosomiasis is a minor public health problem The investiga- 
tions of numerous Brazilian scientists, especially Em Dias, have shown that 
Chagas disease is widespread, and in some foci a great percentage of the popu- 
lation is affected No specific efficacious treatment exists at present, and 
yearly numerous persons, especially children and young adults, die of the 
acute stage or of the heart complications of the disease Chagas disease is 
prevalent m the States Mmas Geraes, S3o Paulo, Rio Grande do Sul, Parana, 
Bahia, but cases have been described from practically all Brazilian states 
There are localities where even 50 per cent, of the population have been found 
infected In Bambui, for instance, a small town of the State Mmas Geraes, 
with a population of about 3,000, nearly 500 persons have been found infected 
In the acute stage of the disease fever generally occurs for few weeks 
At this stage Trypanosoma cruzii can be detected in the blood In a number 
of acute cases the initial lesion, called chagoma, is found The chagoma is 
usually situated on the face with oedema of the eyelids In other cases the 
chagoma may be found on the arms or legs As the infection generally takes 
place during childhood, the acute stage and the chagoma are seldom seen in 
adults A number of those infected do not survive the acute stage In the 
greater part the chronic or latent stage develops after the acute, and continues 
for years and decades As the multiplication forms (Leishmanta forms) of 
T crusnty are chiefly localized in the heart muscle, cardiac troubles develop in 
a number of patients Extra systoles, arrhythmias, different types of heart block 
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(especiall y right branch block), Adams Stoke «rn drome, with rate hart 
ijneopa, ire common. Goitre* ire often seen in r-hagu patient*, *r*i h m 
on^injlljr thought that there a m thyroid form of the dbease, Moat inrcstigiton 
today tre of the opinion th*t there a no rebtwmhip *nd that the prftre b the 
remit of a low lodme content of the water of these region*. 

Be*Kk» the direct detection of the parasite in the Wood, the following 
metbodi art empfcyed for dajncmi (1) Tmodagnom (2) a complement 
fintioo reaction and (3) inoculation of blood into mice and gufneiprg*. 

The rector of the dbeiae U different spedes of the bog Tn+l*mjL In 
*«w repoa Tncitm* mqist* m other* T txfaimu preraiL In Bambui 
for instance from 58,867 captured TWatosw, 4 722 were T mjjisft and 54 145 
T af erf am. The recton are found generally in pnmjtnre type* of but* (called 
cafua), which are Unit from cane and earth. E. Di u and Jib co-worker* hare 
ah own that m Bambui moat of the human cate* occur in the periphery of the 
town, where the type of house* and hut* b more prurntfre. Of 293 of these 
huts, 165 were found m fated with Trudoms 138 (70-77 per cent.) Con tained 
Trudcma infected with T mm. In the centre of the town only in 87 (20 
per cent.) of the dwellings were Tnclomt present. The number which can be 
caught m a hut b amaaing 200 to 300 is a common catch, and E, Du* states 
that he captured term 3000 The TrmtamM are to a high percentage infested 
with T email. Percentages of 30 and 40, and eren higher hare been recorded. 

Ertennre tnab hare been undertaken to combat the rector* with different 
imcctradca. DDT grre no sucre**, and it seem* that gammerine n more 
efficadoua. The bug* are killed by garmuexane and their abdomen appear* 
rwoQen. 

Different animal* are beat* of T man Dogs, cats are infected, and the 
natural hart* seem to be the gamb*, tit a (armadillo, daiypua) and opossum. 

utcojo. 

Numerous forms of m) coats arc found m Brail \arxnis sGrntrii* are 
inTeaugatrng them, and OltuMO ut Foicttca » book u an excellent guide 

SvKtk ArtmcMM blatorntyccru or Spiendoro dt Mmnda dbea^e (Ltm) b 
often encountered The parasite of tlib blastcrmycow* i* /Vrtmfift Um 
tinni. The parasite spreads through the lymphatics- There i loci hied 
cutaneous form, with swollen lymph gtmd*. and a generafired form. The 
latter may derelop a* a continuation of the former local form. L. Bocuoto 
emphasise* that the prnnary infection occur* mas dr m the mouth canty from 
the torenh or an apical dental granuloma spreading to-ibe lymphatic* and lymph 
P Linds of the submandibular region or the neck, and derdoptog on face or neck 
aa ulerrstne cutaneous letwcs. Cutaneous lesion* on the lunbs or trunk are 
more seldom found. When the disease becomes jeneraloed, the hmg* and 
bene* are often affected and usually withm some seeks or months it prom 
fatal. Sulpha drug* m high and prolonged dosage hrrt been rucrrwful, but 
a number of cues rtbpse. 
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Chromoblastomycosts is a localized mycosis, with a chronic but not fatal 
course Papillomatous conditions develop on legs or feet The disease is more 
pre\alent m men than women engaged m agriculture The sole of the feet 
generally escapes The disease is common m the Amazon valley The parasite 
is called Phialophora xerrucom and Acrotheca pedrosa In another terminology, 
the names Fonsccoca compact a and Fonsccoca pedrosa arc used' 

Mossy Foot — Most imestigators consider that mossy foot, or Amazon 
foot, first described by W Thomas in the Amazon valley, is identical with 
chromoblastomycosis Others separate the diseases The legs and feet arc 
coaered m moss) foot with wart) outgrowths resembling barnacles, which are 
vascular and sometimes painful Usually they are papillomatous but occasion- 
ally pedunculated 

Sporotnchosis — Few ca^cs of sporotrichosis arc found in Brazil The 
parasite Sporotrtchum (Rltniocladium) bcurmanni produces gumma-like swellings, 
specially on the limbs and occasionally only on the trunk These swellings 
enlarge and ultimately break down, leaving ulcers Generalized cases of the 
disease are rare Iodine is useful for treatment 

WORM DISPOSES 

The mam hygiene problem, after malaria, is worm disease In many 
States very high indices of infestation, reaching sometimes nearly 100 per 
cent , may be found in some areas In Manaos, for instance, in 1946, of 75S 
school children examined, 301 (41 S per cent ) were found positive for Nccator 
amcncantis Of 663 persons examined in the same town, 31 07 per cent were 
positive for Ascans lumbncotdes , 2 S 05 per cent for Ancylostoma duodenale 
and N amencanus , 12 21 per cent for TncJiuns , and 1 35 per cent for 
Strongyloides ctercarahs It is amazing to see how many children, even of the 
better class, are barefoot in Manaos, look anaemic and have reduced body r weight 
It is interesting to note from the other side, that health education and the appli- 
cation by the population of the suggested prophylactic measures — even m 
heavily infested areas— give good results, and the children look healthy, with 
* normal weight and good colour The greatest percentage of worm infections 
is due to A lumbrtcoideSy then come N amencanus and A duodenale , and to 
a lesser degree Tnchurzs and Strongyloides Cysticercus cellulosae ( Taenia soltwn) 
and Echinococcus are rare 

Schisostomtasts mansom — In some regions of the coun ry Schisostoma 
inansom is wadespread, as m the States of Mmas Gcraes, Bahia, Pernambuco 
In others, as in S5o Paulo, Amazonas, Para, only few localized foci and cases are 
found In some of the heavily infested areas a great number of persons (up 
to 80 per cent ) are found infected In Belo Horizonte, the capital of the State 
Minas Geraes, the infection rate was, in 1920, only 1 per cent and in 1943, 
II per cent 

Australorbis globatus is, in Brazil, the xector of 5 mansom It is interesting 
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that near Bdo Hornentc an artifkk] hie (PrmpoUa) m made a few Tear. «ro 
and hundreds of bather, were infected in thi* hie. All measures agmnst 
A- llaUUu were nnsoceeaafuL One day they all diaappeared from thb hie 
of thenwelre*, and bathing h today aafe. 

Schtaoatomitm a generally chrome, with gastro-intestinil dhmbance* 
and a high eoamophUia. Sometime, acute cua (mtn Infection) ire noted 
winch end fi tally m a few week*. Person* with a swollen abdotnen are 
occasionally seen. 

Fthmtni bnmtfti occurs m different pert* of DraxiL Belem (Pan) and 
Bahia are the town* in uhwrh the disease I* moat common. The mrwtJgatioo. 
of 0 R. Cacht M. P Deant, 0 da Cotta and L. M. Diane hare shown 
that of 5 000 persons rammed from canons sections of the aty Pdem (Pam) 
Ml (10-8 per cent) harboured at. Elephamkau was otcemsd m 
1 3 per cent of the rammed persona. Of those found infected wrth nucro- 
fihrtse only about 12 per cent had chnical symptoms. The prmdpal rector 
was found to be Cmhx /aOgaai. Among 1-014 dissections, 118 (11-6 per cent) 
were poanrre for fihna hrrae. A. isr&tfi and A- UmmMxUtia (s^wnJi) 
were aho found naturally mfected Experimental infection was produced in 
C fcftfoxj A. AcrEMgi A, l*rm**cul*t*s (mptMtstfii), A. orawhin, A. trytxuxUsns 
and A aihrtami. 

Chnkilh' elephantiasis of the legs, feet, scrotum, rulra and breasts, ts 
seen. The cases I had the opportunity to examine were less id canoed than 
the cases with masairc nrro Icemen t described from Africa and the Far East 
Different mycoses and erysipelas often dereiop on the swollen legs and feet 

«un r nrt and aulstalm 

Despite the vaccination campngn, a number of the popuUtioc has yet 
not been raca noted. In moat States endemic ease* of small per i occur The 
mortality u rather low and I was told in Bclo Horaontc (Minas Gerses) that it 
seldom exceeds 1 to 2 per cent The disease » dbucally absolutely characteristic. 

1 Vn hi' n i n and sulpha drugs seem to be of mine as a prophylactic and therapeutic 
for the dereloptnj bacterial compheatjoa* n the supptmtrTe stage. Person* 
with smtllpoi scars are not unseidocn encountered, especially m the interior 
of the country 

AUftrm.—'it seems that a number of the case* registered as tmallptn ars 
really alsstnm. The disease is endemic in South America and the West Indies. 
Small pen and alastrim resemble each other chniciJlr alastnm bong less sertrt 
in its general chnical mamfestationa. 

rmtta. 

Typhus exanthematous neotropicu# occur* in the Stile* of Mmas Genes 
and Sio Paulo, but has been found aho in some other States. It resembles 
hi its epsdemiok.gr and chnical manifestations Rocky Mountain spotted ferer 
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and other pmenl symptoms are rare exception* in the first t age. The primary 
k»on framboooma, b m It. morphology not identtcal with the eruption, 
of the sccnodiry stage. The fnunboeaoma b larger flatter situated m the 
majority of caaea bekrw the knees, and often causing a notahJe lymph node 
reaction- Thb lymph node enlargement, of the ane of a pi geo n egg or eTen 
larger ta only a little painful The framboeaoena is trfum surrounded by a 
whittah areola, with dry rough, keratoOC or furfur. errna alia. Thb areola 
t» not aeen around the secondary let; on*. Ln vanom curt the initial lesion 
atarta from a tropical ulcer During the second wage, granuloma* of rtnou* 
the from lenticular rareoloform to 3 to 5 cm. in da meter preT*il. Hyper 
Cnratoaa, called M crab ** of the palm and aoie, pareceretoab with a cirnmte of 
tcrptgmoa* appearance and infiitratKina aroond the nails, are common. Third 
atage manlfertatloai are rare. Oatitb and periostitis (especially of the tfbta) 
and gummatous forma are occasionally seen. Gangoaa b Trry me and gundu 
and yuxta articular node* aeem not to occur The treatment of yawi a my 
effiackrm with penicillin, neoaalnrsan and hqmpth. The Inatttuto Otwilio 
Crux ho undertaken experiments and obtained cures with 200 units of penldlhn 
daily 

Piata called m Colombu “ carate and fa Manco ** nud del pinto,” t» 
endemic in nnc localities of the Amiion Talley eapeciaily the State of Amaronas, 
and u called “ puru-puru " by the population. In the Penman part of the 
Amaion the dtseoc b more common than in the Brtaffiin In Emit, pints ho 
not the tame extent as in Colombia and Mexico, whereof the persona examined, 

A per cent and 11 per cent respectively were found positive. The dueaae u 
caused by Trtpcmrmm CMrmtnrm or T krrrtj<m. Pints seera. to be trarmmrted 
directly by contact and do insect rector b required. CSmeailr an rnittaJ 
papule appears, reaching a diameter of 1 cm. in a month and then continuing 
to spread peripherally Secondary lesions, the puiti'di,” appear around the 
primary papule spreading t other parts of the body Progressrve hyperpig 
mentation a noted and later depigmentatton giving nse to different cobra, or 
TitilijWtma spots over the body The spots vary in afae and shape being 
round, oral or irregular In the tertiary stage (dyschromie) a chromic or pig 
mentary sputa, erythema, keratoderena and atrophy are found. Treatment 
with neosaJrareao brsmtrth and pewalhn gnres good results, and the letiom 
autwide quickly but the atrophic Yitibgimms spots remain unaffected 


UTtOtT 

Leprosy u widespread over the country Nearly 50 (XO cases are regiitered 
u Branl, bang about one case m 1,000 inhabitants. The following chart will 
pre an idea of the diitnbutton in the different States — 
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been med In btc yeara. In nodular forma, and capeoally in the tuberculoid 
good reauha are aeen with the aulpbooea. Apkatjc anaemia a relatfreh- rare in 
auiphone-treated patient*. 

Some of the leper a*jitnro of the country an rrty modern and perfect. 
They are built on ertenabe ground* and the patient* occupy tbemwdrr*— if 
they want — with agriculture tfodt raning, or other }oU. 
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Typhoid, paratyphoid ferer dysentery (both hadHary and araoeixe} are 
endemic in the country 


Th* foOowin* chart of the mertahty oWSaerm per 100 000 fcJ»bttnu* fn tha 
Emtfkn rtat* txpitab for th* yasr 1945 fEoatratc* thb — 


TypW. 

Paratyphoid. Dysentery 
Atacaju 7-8 21-8 

Bdwn 13 1 37-2 


Beio Hormxrta 

CttTba 

Cantiha 

Federal Dirtriet 

FlonaoopoO* 

Fortaleza 

Goiana 

Jo* Peaaoa 

Manaoa 


22 7 E-4 

1 7 2-4 

13 7 24-4 

8 1 10-1 

» 2 20-8 

II 7 109-4 

1-0 29-7 

13 3 71-9 

6-2 88-1 


llactTO 
Natal 28-4 

Nteot 5-f 

Ptrtn ADe*r* Tl 7 

Rwrth II 3 

Sahador 13-7 

8io Lab 10-3 

Sfo Paulo 5-8 

Tcrainh* 113 3 

A rttorta 15-3 


Typhoid 

Paratyphoid. 


Dysentery 

145-5 


17-4 
32-4 
10-0 
6-2 
48-1 
II I 
5-7 
83-0 


In rural d atria* the number* arc even higher 

One of the main sanitation problem* of the country b to prtmde town* 
and rural local itie* with a pure water rupply Federal and State public health 
te m ce a are centralinng that effort* to th» end. In the Amnon raBey the 
S.E-S.P aervict baa already built new water plants hi acme localrtiea, unhung 
moatly ground water S.fuS.P t* aho engaged m building hypernc latrine* 
in there dtatnet*. 

Typhoid ferer ha* a rehtireir high mortality ranging for inttance m 
Brio Horiaortte between 20 and 30 per cent. 

Both form* of dyaentery occur In the country Amoebic dysentery is 
common in t» acute and more chrome form. In aoroe Amazonian ullage* 
25 per cent, of the population rammed were luffenng from the direare. It t* 
amaxmg that hepauu* and firtr ab*ce» are addom compile* two* of amoebic 
Infection. 


\ y^cruoui Antwal*. 

Different ynoomou* animal* are the cause of morbid symptom! and fatal 
care* in the country Snake*, roorpwo*, apideia and some Ttnomcu* fab *r« 
the principal one*. The following make apecie* are those tmraCy occurring 
In the country after H. Farm 
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BmHan Government, rightly pn, hi* book tl* dde •* Brftfl tetre d amour 
ct de beaut f 

^ hh <* th « c™**™ * ttffl undeveloped, and Stoa* Zroa, 
who loved Brazil, called hi. book - BnfaO term d’rrenir "-Brazil, bnd of 
the future. 


DISCUSSION 

The PrnMeot I think you will agree tint we hare hitcned to an extra 
oramarDy mtereatmg tod very well ffirntrated turrey of Dud tnd hi dbeaaea, 
I ctnoot pretend to know much about Bzaxf] rayaeif except a t a orvlthoiorm, 
Wc mutt congratulate Profettor Miixuct on a remarkable performance. He 
hat given u» *ich a wide «urrey that h b difficult to pick out any one point for 
dbctonon. Some of thcae here who hare experience of the country might 
Eke to atk him aotne question*. 

Dr L. E Jllpitr Dr Mamet* apologized foe mentjoeang tuherculom 
which, he laid, a not a tropical dtaeaae. But what u a tropical dlietm ? What 
b a tropical diteatc today b oot ooe tomorrow and tata trm. I think I am 
in a quite aafe poetjem if I aay that 100 yean hence, perhap* only 50 yean 
hence, tubeirokm. will be thought a tropical diaeaae. 

Sir Georg* McRobert I agree with Dr Kina that Profosor Maulmo* 
need oot hartr apologized for mentioning tuberailoii* in front of thu Society 
Tuberculous, Eke typhoid fcTer and malaria, play* havoc in both tetnpente 
rod torrid aonet it i* moat important that young doctor* going to the tropic* 
ahouid realize bow prevalent tubcrculoab a there — either on it* own or in 
conjunction with other condition*. I have heard complaint* that candidate* 
appearing foe the chntcai era mf natkxi for the D T M. & H. have been given 
Don-tropical care*. The examiner* were quite right. Pulmonary niherrulodi 
and rheumatic carditn are too often mbacd in the tropic* and treated by quinine 
and rmvrfnr- for very prolonged period*. Profetaor Malamo* f ohaervatioeu on 
the outstanding public health problem presented by tubercukwb in Braid fall 
into line with these made in the tropical land* of A*» and Africa. 

The nun m the itreet here know* Ettle of Brazil except a* the home of 
coffee and Carmen Miranda, but Inte r nati onal atateamen, worried by over 
crowding and intolerance in the Old World, hive for *ome time been 
contemplating the van green vacuum of South America with longing eye*. Wc 
mtm rare that they are 1 drived oot to *ubmit or n al ted and im*e**oned 

innocent* to the dire hazard* winch Profc*aor Malamo* ha* revealed to u* 
tonight- 

I am greatly mtereated in the cultural influence exerted by *maJI Europein 
njtwra on larger tomtom* oversea*, and I ahouid Eke to ui Profeawv Muamoi 
I f there a much regular intercourse between Brazil and it* cultural and fingubtk 
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nmch. Hospitals m the north oi*t for the general public, but Muuo* ,nd 
Bdem hrre Portuguese hospitals for Portuguese who hrre emigrated to Brad! 
They mimtim boapitah arid for a s m a l l amount they can hrre treatment, I 
(Jo not think that before the War there ra much association la * samtife tray 
between Brazil and Portugal There war much contra with Braid and France 
Great Britain and acme other State*, The younger generation of BrariHana 
go much to the Umted Scat cm, I went without knowing any Portuguese and I 
had to rely on French and Enghah. All the people -40 year* old or more spoke 
French, but the younger apoie EngEsh or let ua aay American. Eye com- 
pheataona in leproay are very numerous. There wa* a caae which X showed 
I did not mention it especially I think the case* are rery similar to those 
obsened in India. A eery good book with borariftri coloured plates baa been 
published in Portuguese and English on the complications in leproay There 
was a question about the Japanese. There were people natrre and Portuguese 
who said that amoebic dysentery was introduced into Braid by the Japanese 
During the War they were mostly kept m camps. When I went first to Belem 
1 was astonished to find they had so few ve ge tables. 1 asked why and su told 
We hid the Japanese before the War and had plenty of vegetables. But 
from the time the Jipanese colonies disappeared we must bring our vegetables 
from the south.” A pound of v eg etables costs much more than a pound of meat 
I do not think there is any difference in the incidence of tropical diseases between 
the Brasilian and Japanese population, but I did not hare special occasion to 
rmkr i n Ttsti gat Iona. Again I thank you very much. 

The President I think «e have bad a moat successful meeting and are 
greatly honoured by the presence of His Excellency M Ltcrt \ Mila*, Ambas- 
sador of Greece, and MAn.ua Melae. Dr Maiamoi baa covered an Immense 
field, and has had something to cay of interest to every one of c*. I had neter 
realned that those brocneliaa, which are a sort of mistletoe were aa numerous 
as be showed them to be. The task of getting nd of them rniat be enormous. 
The whole of that part of Draiil la one vast forest so one thinks of the aamifl f 
number and variety of the birds, and would like to know how many speaes of 
birds, bats and even insects mar reside there wiibcart ewr being seen by ci' ifiied 
man. Dr Mauuio* is entitled to the very high powroon be has been called upon 
to occupy in Greece and has now been appointed physician to the Royal Family 
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to exoteric that bogey min of the nodical officer ” the cerebri! cue of malaria 
with per*} at early negatrre blood ihde*. 

^ **> Tfer » *« P°l« »P*rt. Within thtt extreme r*r*r there h a 
dbpoaftioa to Accept the rmdence of the Wood film a* reliable in general, but 
*ometim« mia I tiding Khan (1945), for example, in a aerie* of 22,941 cat* 
of malaria treated m an Indian general hoapitaj. record* 00 death* from ttrebnt 
in fec t i on aegmentmg parasite* arere found In the brain of ex caaea with 
repeatedly negxtrre blood alidea. Fm Hccit ft *1. (1944) grre their experience 
In a US Army hoapital in India where there were 140 cerebral mfectrom m 
* aenea of 6,059 catea treated. Some of the death*, thought to be due to 
cerebral nu tans, were of patient* mho had few or no deraoiutrable paravtea 
In blood film *. VTucnrr (1941) behcTe* that a rudden onset of coma in acute 
falciparum maitru, usually cau*ed by an emboli *m of paraiite*, may occur 
when few or no paraaitea arc found m Wood fihna. Ratooue (1944), renewing 
the expeneoce of a coma team on the Airam Burma frontier with 170 ca*e* of 
fully drrekrped malanal coma, menu ora that blood riidea were apparently 
negaure during coma in three ttw prored to be malaria by the autoptry 
demonatrarKm of paraiite* in the brain. 

Greater confidence in the microscope t* ei prewed by other*. Lottr 
(1944), p rot citing tgatrut the belief that oegathre film* from untreated case* 
of malaria are quite common, *c*te* that he ha* nerer aern a ct»e. Ocwoa.y 
ef *t (1944) mpport thi* riew They uw no *enou» cue of malaria In which 
parasite* were not numaxna and one ocly in a carefully ittnhed tenet of 
390 cate*, in which three ro cccj a i Tc film* were negatirr. 

The o baei r ati on* recorded m tin* paper arc presented a* a contribution 
to t problem which t* dearly beset with difficulty 

IL Match al Srcnrax 

The Malaria Drmkm of tha Institute ha* tccem to rimicai msteml la the 
adjoining Goremment Hospital. In the Later year* before the war *omc 3,000 
case* of acute malaria of all forms were rrsUable for dinfcti *fu dy IF lb few 
except ion* they w ere nut** adult* of Chinese Indian or Malay race. From 
thi* mi ten* I esses were selected for yariou* form* of experimental treatment. 
They were chosen, *o far a* poamtfe, to exclude any l&ely to *how a mule* ding 
rwporae to remedies under ton Selection wa* limited for eaimple, to period* 

(I) who had been untreated hitherto (H) whose blood »howed tbc pretence 
of * significant number of * »ogle apecre* of malaru p*T*»te fm) who had 
ferer at the time of obaemtum (ir) whose malaria wa* uncomplicated. Tbe*e 
standard* were arbitrary Clinical malaria not confirmed by blood examination 
wx* not accepted as malaru — an atutode winch had, perhaps, * greater regard 
for expediency than for truth, but winch wu, nevertheless, a oemary *afe* 
guard mum the mchaion of cate* masquerading a* malaru under the guEte 
of ferer ■ auggettrre history and an enlarged *fleen. There wa* no further 
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trartomt, the fir* before treatment .Urted The Dura Sum rr fcwt-ceD 
technkjue «. uaed throughout* The degree of pWtaemia In the aerie- 
deten^l by examination of the peripheral Wood before treatment be«n, 
f* analysed ctikWj id Fig 1 * 


Tliere were SO deaths in the itnci, thought to be due aoWy to the malara 
The penphermi concentration of pxrmtei m the*: fatal case* before treatment 
b egan ia ahown fn Fig 2. 


Thirty nine of the deatha were m patient* who* peripheral Wood before 
treatment aWtd at t cart 100.000 parasite* per timnf No fatal ca*e wa* 
•een in which microacopac dkgocma from a lOO-fidd era mi nation of a thin 
blood film would be dlflVnh 


Three fatal case* only had peripheral count* lea* than 10,000 per cram, 
blood— one of 9,500, and two of 2^00 and 2^00 figure* which are wdl abort 
the rrocroacoplc threaboJd for routine thm-film examination. J 

Fig 3 re la tea the degree of paraaitaemra in the fatal caaca with the macro - 
acopre threahoW Fig A correlate* parwitaemta with the death-rate. 

The prognoallc dgmfictnce of pa rants count* from blood film* in theae cate* 
iv clear High count* earned high n*k, low count* a low one and it *eema 
that death from imcomp lie* ted falciparum malaria among Aaiatic adult* in tiib 


CST H/33. Inina) count, 178,000 per mm aulopey SKaga dyaentn-y 

TST 313/40 Initial count, 36 000 per .man. aatopay brain abacra*. 
QST 2S6t36 Initial count 60000 per c man . autopry dy-enretie 

ukrradon- 

PST 131 43 Initial ccuert, lf.00 per c-mm rupeun-d apleen from fall 
durtnf treatrorm 


thtek blood fTtma prepared f ro m mature of equal part* of blood and of wopenaioc 
etcrtamtnx 10,000 fcml-ceO* per c-ram. Hiffh count* a, err usuufly bectrd from dilft 
entk] paxaitl p* red cell count in atamed thm-film and haemDcyncenrtfT count of 
the red cell* 

f Parent* count* may b* roujthly interpreted m term* of tb* a re race number in 
Md rf the marrtwenpe (Jama I / I--nvh od wrcnemcri Wo and \6 eyepiece and 
500 red cclli t the thm-flkn field, Wood count of 4 000,000 and dremuwtot: 
rmihrple mfeetwo f erffc*, partrrt* count of 100 000 room that oee cell m 40 t* mfected, 
wrth pamrtra to the thm-film AekL The th*A.-6hn field acadd iho* fntn SO *o 1C* I 
or more paraattc*. Film tiuckneaa ntn and red cell ccaints eary from U JO W t 
4 000 000 per erm »n th*a the rqunalent of cmmti in paraarte* per field amnot b* 
erven rery accurately 

t Tb« mxToacopic thmfaofd r» thal cnrcmlriten al »hxh naraa u* are brrt nyn 
m blood fikrta. It anea wkWt attfa the alotl and experience of the oh^trer and the 
time and method of exaermnaoon. The lev al ro—J W per ejnm. for thro fltm and 

10 » 30 per ^ntm. for thidc— am arbitrary bared on 10> Arid exarmnauco by rrv! 
trchnicwn- They mum that the fim paraait att-n n reeoffTuaed— ml a>»r, w 
Mumpom. But m practice many more than 1l field* a ould be examtned if them * m 
K-rroua doubt 
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parocnbr part of &.E. Adi b rare when pinute* are found in Wood film* ma 
their number white (till uninfluenced by treatment, ia not great 

l\ P»OGNOetl AKD PAJlAlTTAEVtU IN TttAtED LSTTCTIOX, 

Prognoab from blood film* becomes lew reliable when ptruitacmb t* 
reduced by treatment Death may occur when the number* hare fallen to a 
Jerri at which parasites are not found by routine thick fiim exarainatwo and 
h b by no mean* a rare ere ct for a patient to paw into com* when the number* 
arc falling rapidly 24 or eren 4S hour* after the atart of treatment The daily 
count* up till the day of death in the 60 fatal caae* are »unrtnarired no Table I. 
Moat cases »tiH showed high parawtaenua on the day of death but not ail. 
Six cases gare count* ihortly before death at which thm-film recoftattoo might 
ccrnamnhly hare been difficult two cases were parasite-free on the erth and 
eighth day of treatment How far thu fall In pajxutaemj* to a level at or below 
the pncroacopic threshold for thin films can apt* in that bogey man of the 
medial officer the cerebral case of malaria with persistently negadre blood 
alides i* uncertain. Not all case* coming under medical obaetrrtion for the 
first dme are likely to hare lrmrd untreated. 

It ts perhaps well to emphasise that treatment, while reducing the prognostic 
value of blood films, does not necessarily obscure diagnosis. Mtny cna can 
ttiB be diagnosed aa malaria while the ferer last* and though treatment produces 
a quick fall, the number* of parasite* tend to remain abort the roicrcwcofne 
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held up in the capflWs of the bum, brer .pV bone-msrrow and other 
irmer organ* or tenia. The cycle last* about 48 hewn. There u thnj a period 
of tome 30 hr wn when the older form* of Any particular brood ire absent from 
the penphenJ blood. At the lower ferek of penile eoocentmwn tfaa pheno- 
menon t* not me Parasite* teen one day are abaent the next, to appear again 
on the third day In other word*, the synchronous derelopment of a single 
bjnod may lewd to confusion in diagnosis if not in prognoit* diinr^p a temporary 
hiD in the parasitaemi*. 

The parasite counts in this tenea hare been examined ruth tht* possibiLrj 
tn mind There h no record of a single ter ere infection in which the sru- 
chrooou* dcTeJopment of a tingle brood waa to uniform that the p unt ? tea 
raniahed from blood films to return m bag numben the next day The greater 
the parasitsemia, it seems, the more it ta likely that there are serenl or many 
brood* at differing ttages of grow th. There ta normally a multi-brood derelop- 
ment in falciparum infection. Ring forma recede to the inner organa to be 
replaced by other* which are younger and the peripheral paratitacmia, though 
subject to fluctuation from tht* ebb and Sow tcndi to a fairly steady dechne with 
treatment or increase without. Fluctuation h mull but, to uae a metaphor it 
r» a surface fluctuation. When the parasite roerrar a thallow — early in the 
attack or snth low-grade infection — the awing t* maximal and pan ■' tea may 
appear and di appear from blood film* on aucceaalrt dayi but when deep 
with infection beary enough to be serious, fluctuation b likely to be no more 
than the merest ripple on the surface Exception* to thia general rule obserred 
in the present *er>e* are recorded in Table III. 

Table III record* tf* daily count* in cases with a large do m i n a n t brood 
These were the only cases, of 177 harmg initial count* of 100,000 per c.mm. 
or more, in which a fluctuation in numbert might pcwaibly hare been misleading 
P,Iood examination on succeaarre days might fairly hire been expected to r cm ore 
any doubt arising from a nngle examination. 

\\ rth one ex cep ti on these patients rec o rded. The fatal cawe AST 29/35 
hn a special interest. The outlook, judged from the first bfood film, was frrour 
able 24 hour* later it was almost hopeless— a departure from the general rule 
that blood examination grre a better indication of serenty before treatment 
than later on. 


(i) Grmtt iMfrcfwn with fm PrrptMrr*! Fmrtxrtn 

Perhapa the commonest source of confusion in malam diagnosis b the 
M»uropuon that the pr e sen ce in the peripheral blood of a few falciparum nags 
n oeceMardy related to the associated symptoms The perplexed physician 


Dr T V, 0 -Srrs tnfotm* tie writer that m/rctwc- c4 fret 
«dwlr restricted to rrefk breed occurred «=on* E u«ves n UaJ^i P™«vre 

«d SWum* UwJapanaw occuf-tion. Pwawta«°i* * « ^ 
m bcarr eerynglrt snd beary oo soecrWre dare. 
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of dculc They were the only fitxl cue*, tcoocij 1 426 fikaptrum. infection*, 
with imtkJ parmte count* below 23,000 per omra. uhich might be cotakkirtl 
to iUpport the behef tbit PUimo&xm ftlnp+m m*y aw dath without 
mrbmg the penpbenJ blood in «pu5ant number*. 


Taju IV 

mil FUCINtnK OTCT10K *m li»w HIUHUMU. 



(e) PrrrulcKi Abtna of PmpJmid Ptrmatfs. 

No dufooeu of perm ci ext* mihni in the perwtent abeence of piimrte* 
in blood film* a ntid, in the rtew of the writer without the detnaruttnuon it 
lutopey of pxnute* in nttl inner ocguu. Seldom k thb proof giren, though 
Rax*ohh (1944) ind Kean (1945) found filnpxnim wdibonti tn the brein 
when they bid been umbk to find piriLtr* in blood flmt There u no dura 
evidence from the present *ene* oo thu important quotum, «ioce by definition 
the *eoa coraht* only of cue* with p*r»he* m blood film* bet the rinty of 
dimaflj' gave infection with low inrtul puwumui it lent “ft® 4 * ,lut 
terioru infection with no peripheral pantile* b umlbrly rare though not 
excluded. What, them ihculd be done when permootu infection b thought 
to be • pcnai bility remote perhip* but gnm, *nd no peripheral pirmtei ire 
wren to rupport thb impiaon ? Doe* dmk*I uupioon without bbceatory 
confirmation jWy the urgent attention which permed malaria demand* t 
None will dbpute here the attitude of NttatUt-Jotn (1944) that do patient 
ihxjld ever be • bowed to “ die of initiated railini beaiue the dbcuo «pp«*ed 

in mn «ypk*l form with negiure blood thda.’' Crrmcil 

from . doctrumre «umce that wnrw ^P innde ^ 
stream when infection u severe may coat hfe ind moat wiH 
with ha inmtence on mm^fbte dngnoia md treatment when there a 

Two c*w» with fcrw *nd»l town, PST 73133 ^PSTWiM - "< taW 
Om d>d firm porumock uxJ tU woxid trtm rupture U it- W**®- 
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Ie s survived infections vvtth a W °‘- n ® 

Paras '<»™-a„ f500|000 



46 


nocmant ix err* riicn-exrx tuluxu 


per cram. w more. The daily ctxmu from fire of them are placed on record 
count* from tike «i*lh c*»e are tot. 


Tajci V 

BiiLT roum cowrc* ex rra rumr n i tt i t duj mcrriLrcoi nuutmuu or 
*♦0 OX ra r w-u or hou. 


^ I 


1 Dryl 

1 

1 

4 

s 

• 

u 

D 

A115T ltl/J* ' 

m,000 

tto,ooo 

•*1,000 

414,000 

1 TO too 

• 000 

D 

QST 4M/IT f 4*0,000 

11,000 

31,000 

*00 

0 

* 

0 

H 

qst m/ti 1 ra,ooo 

140,000 

MOM 

1,»0 

<100 

0 

0 

B 

09T 1/47 J no 000 

mooo 

MM 

<100 

0 

0 

0 

B 

HJT *4/47 M0 000 1 

»€«*> 

' 7*00 

<1M 

1 o 

1 * 

0 

s 


Taju VI. 

rXBCEKtAEK QT TOXCTOD dUI IX fTT* MTOIXTl CltflfWO XMmWX AJLWttmOCU 

or 400,000 ra omm. oat mom. 


Crr*. 

xmr« ^x>XXi per rrd cxtl*. 

rmsOfr VtfccSad calk. 

AM3T I U/3* 

la 

>• 

Q5T 4M/TT 

i« 

14 

QST 471/41 I 

Z3 

11 

QST 1/47 1 

14 1 


TOT 14/47 

! 



Don nd Mint (1*44) rrperf rromrr trre* bfcjprraao krfccooe la xti* S* F* ***- 
c£ tfe* rxd c*Ib cootttord 


Tixl* VEL 

em ronxmii njjnumu *m raoorarr (rma* !•«). 


Nigniber 

ParlpiMXal ctncacdmxn d pwXXW par tun. Ucri. 

Drrl 

1 

1 | 4 

» 

a 

7 

• 

m ooo 

KC.*0* 

173,00* i + + + 

± 

± 


10 

»»,«» 

TM 000 

181,000 + + + 

± 

1 


l>t 

1440,000 

! 

4*0,000 

133,000 1 *1 *CO 

*00 


*t 


t DM « d* II- *7 fr«o pr—r* i- t. •**> kJrxi. at 0- *» * *• **• 








Strahan (1948) supplements this information from his experience m 
nsoner-of-war camps in Singapore where severe falciparum infections were 
Dmmon Using a continuous- dnp method of intravenous quinine treatment, 
e observed recovery from infection for which, from pre-war experience among 
siatics in Malaya, a fatal prognosis would formerly have been given with 
omplete assurance The records in Table YU are taken from Strahan’ s 
aper 

Intravenous quinine given continuously by a Sahne-dnp technique for 48 
ours or more gave better results in Strahan’s hands than any method known 
D his colleagues before the war The outlook for these extremely heavy mfec- 
Lons may now, it seems, be brighter than the material analysed m this paper 
rould appear to indicate 


Comment 

The experience of the Malaria Division of this Institute has so clearly 
>ointed to the superiority of blood examination, and particularly of parasite 
:ounts, over clinical judgment in most cases of falciparum malaria, not only for 
Ltagnosis — few will deny this — but also as a guide to the chances of recovery, 
hat the writer advocates the adoption of routine counts in all serious cases 
vlade before the issue is clouded by treatment, they give information which can 
>e got in no other way They are, he believes, the most reliable indication of 
eventy in all but very few cages The technique is simple a count of parasites 
ler 1,000 red cells in a Romano wsky-stamed thin film, and a total red cell 
rount With this information the clinician possesses a valuable aid to clinical 
udgment He has also a useful yardstick by which severity in different cases 
ir in different parts of the world can be assessed, and a measurement from 
which the limiting intensity of recoverable infection might ultimately be 
determined 


Summary 

In a series of 2,316 cases of acute uncomplicated falciparum malaria, there 
were 50 deaths Parasites in blood films were counted m all cases daily during 
treatment Analysis of this material shows a close relation between the death- 
rate and the peripheral concentration of parasites at the time treatment began 
Parasite counts made at this time were more reliable than clinical judgment 
as a guide to prognosis, and their routine adoption in all serious falciparum 
infections is recommended 

With few exceptions the presence of falciparum schizonts in blood films 
at the lower levels of parasitaemia was not a reliable indication of clinical 
gravity 

The vexed question of blood-negative pernicious malaria is briefly 
discussed 
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THE MORPHOLOGY OF MALARIA PARASITES 
IN THICK BLOOD FILMS 

THE FORM AND DISTRIBUTION OF PIGMENT — Part V* 

BY 

JOHN W FIELD, 

From the Institute for Medical Research, Kuala Lumpur , Malaya 


When malaria parasites grow at the expense of cells containing haemoglobin 
they produce as a metabolic by-product an iron-containing pigment chemically 
related to haematin Minute granules of the pigment appear at about the time 
when the young trophozoite begins to lose its vacuole The granules grow 
bigger as the parasite grows , then they concentrate or coalesce or scatter 
They assume distinctive patterns This paper describes these patterns and 
suggests how they may be used as an aid to the diagnosis of parasite species and 
phase 


Some General Remarks on Malaria Pigment 

Malaria pigment is variously described as yellow, yellow -green, golden- 
brown and is often shown m colour drawings of parasites as black The 
differences are related less to the physical characters of the pigment than to 

* The earlier papers appeared in the Transactions of the Royal Society of Tropical 
Medtanc and Hygiene before the war Part 1, 32, 457 , Part 2, 33, 507 , Part 3, 34, 297 , 
Part 4 t 34, 405 
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M) 

the condition! under which it h enmki The colour trapreasion received 
by the eye a modified, for example, by 

() the colour rssoiutran of tbs apti^l «r»trm ; 

(H) ths intensity of the h*bt by ahlch the plpnem u examined 
(ui) the spectrum tnomWoo of the ffito if tbs b*bt k 
Crv) tbe accuracy of focm of th* microscope coodsnter 
( ) the dcjtw of trs* -rut r ation oc cosleaccitcc of the pigment |rrmVi 
(rQ tbe deguui to which the pigment k obscured by bine -stained cyto^fiwn. 

Mort immersion lense* ire well enough corrected to *bow tbe colour of 
mil aria pigment and, if colour defect* there ire, they ire more likely to be 
due to nulidjuitinent of tbe microscope thin to defect* In the lenses. Ihobably 
the comroonot error a i badly adjusted cood enter Defect* of focimng and 
centring impair the definition of the * miller granule* of ptgment ind darken 
the colour — * fact which can e**2y be verified by racking down tbe condenser 
from ■ positron of accurate focu* tnd observing tbe progressive blackening 
of tbe pigment ind the development of ■ buy fringe around the granules. 

Tbe importance of the composition and intercity of the light need* on 
emphasis, The brighter the light the brighter the colour of the pigment a 
poor light ibcnri the granule* a* nearly black. Important, too, t* the composition 
of the light. Unaltered artificial light, with it* domiricnce of red and yellow 
ray*, ahem* tbe pigment as light reflow filtration with a strong blue filter 
render* it almost blade. 

Tbe depth of sturnng of the cytoplasm also ha* a marked effect on colour 
and definition. Granule* which thine dear and yellow through pale-strained 
cytoplasm are degraded to a greenish blue with deep staining and tray be 
obscured completely 

Frailly there h the concentrauon factor Malaria pigment vanes in form 
from minute granule* scarcely stable, to compact mawe* 2^ or more in diameter 
Concentration lead* to darkening Tbe faint pigment hue which tinge* the 
cytoplasm of tbe pruning tropbcoofte u, for example, much lighter than the 
aaroe pigment concentrated and fused In the mature schrxoat to an almost bDck 
mna 

Pigment formation ts first visible *t the liter ** nng stage before tbe 
cytoplasm begins to envelop the chromatin bead The granule* are then very 
*nafl and cannot a* a rule be defined Indmduaflr except a unstained films. 
With further growth tbe separate granule* become visible at first small, but 
growing larger a* tbe parantc grows. Thereafter tbe pigment of the *chhogomc 
for™ begin* to concentrate. Concentration begm* earliest and t* moat comp let 
with PU*mo£*m ftJafmm rt begin, latest and H least marked with P 
maUn** Tbe pigment of gsmetocytea doe* not concentrate, except In mature 
falciparum gametocyte*. It r ema i n * scattered with tendency to peripheral 
rather than central distribution. 
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The pigment grams themselves, too, have tendencies which are speci- 
fically distinctive The coarse rods of pigment in falciparum gametocytes , 
the finer and shorter rodlets of vivax pigment , and the rounded granular for- 
mation of quartan pigment are often distinctive enough to give a clue to species 
Familiarity with these tendencies is a useful aid to species diagnosis in 
thick films The presence of pigment in parasites beyond the early trophozoite 
stage is extraordinarily constant , there are few artefacts m Romanowsky- 
stamed films with which it can be confused , and the story it has to tell of the 
presence of malaria is so unequivocal that a detailed study of its form and 
distribution in each species cannot fail to contribute to diagnostic accuracy 
Before the war, while the material for this study was being assembled, the 
writer examined a series of lysed unstained thick films from 500 cases of malarn 
Diagnosis was made m the first place solely from the pigment, and checked later 
from stained films The records are lost, but he recalls that once pigment had 
been formed a diagnosis of malaria, and even of species and phase, could usually 
be made without difficulty from the pigment alone 

Malaria pigment is be 3 t seen m unstained films The size, form and 
arrangement of the granules — the main characteristics assisting the recognition 
of species and phase — are seen more clearly in films which have lost most of 
their haemoglobin but are not stained , and it is on the lysed but unstained thick 
film that this study is based Staining does not change the size, shape or 
disposition of the pigment it merely veils the definition , and if the observer 
has a clear mental image of the appearance to be expected with each species at 
each stage of growth he will find it easier to interpret what he sees through the 
veil of stained cytoplasm * 

The Pigment of P falciparum 

Fig 1 — The pigment of the asexual forms of P falciparum in lysed thick blood films 

Figure 1A — Pigment first appears as half a dozen or so minute granules when the 
diameter of the parasite is about half that of the host cell, a few hours before the infected 
cells normally recede to the inner organs and disappear from the peripheral blood The 
granules are easily seen in unstained material but in stained films show only as a greenish 
h'azc within the cytoplasm The tracing shows the pigment from 15 “ rings ” Flic diag- 
nostic value of pigment at this stage is small 


* All drawings of pigment are camera lucida tracings from lysed unstained thick films 
The drawings of parasites within the host cell which are the key to the phase of growth 
arc tracing from fixed, Gicmsa-stained thin films The optical system was a binocular 
microscope, a 1/16 inch immersion lens and X 10 eyepieces 

Lysed thick blood films suitable for a study of malaria pigment arc conveniently 
made as follows (i) prepare a blood film of such a thickness that the hands of a w'atch 
can be seen through it and let it stand until it appears to be dry , (n) dip the film for a 
second or so into clean water , (m) place the slide on end to draw and dry , (iv) make a 
mara rT F 1 ^ 1 a or grease pencil across the film to help focus when the film is examined 
There is partial lysis and most of the haemoglobm drains down the slide Examined 
W n imrnerSlon lens there is a clean uniform yellowish background with rounded 

pallid areas which mark the leucocytes Malaria pigment is well seen on this ground of 
residual haemoglobm 
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Furon IB. — Witt **rl y iefcarogany there k mi botw hi me of the Jrwxile* ekh 
*WT «riy conctntmirto rad eeai oa mre. Co nceTrtrrrioc b her* axnplrte end et*6e»cence 
of the grroule* b beginning The treeing ihow» the pigment from 14 kktf-ffrown »chf*o*tt*, 
P«roeot k now useful ekl to tbe recognitkic of (peace end pheee. 

Fkuwc 1C,— The pigment of the raimi »cfai»ont a typfc*IJy tingle, dirk, rounded, 
•oikl -locking mtM of unmbtekihle Identity No other tpean « msy ph»»c ehenrt much 
•olid (otixjn. 

Fwtei tA. — Tha h the p«ment of the cry young gmetocyte which h ttfll iotm 
ciCuirr The granule* «re typically nther coeree thort nxfleU, the ehepe cf rice gain. 
Tbey «r» »o»tt»ied end hire euggrttian of Hneer dittnbution which corretptevb to the 
*h*pe af tbe p*reWt* The tricing* ihcrw the pigment from w r e n young gw j * Lixy K-u 



o | lfl u 

Fto, 2.— The pigment ot the gemetocytu of P ftidfmttm m tj»ed duct Mood fifaw 


Fk*t* 2a— The older gwnetocytr, etill yoceig. which u ertreaJfubr md trrrW I 
here ruber pointed md»— the dgir form. Tbe eoerse riee-grain-hke mdleti »* MiD 

•eettrred rad will brre *me tendency to hnemr •rreegement. Five treeing* ■rtf?™ 
■oeh gmmetocyte*. Pigment cf them ywmg nmetecyrei (2A end 2fl) cm oftfn, b ut M 
ghrgy* be McwtiSrd by the cewrwmew »od Atp* of the gmwVt *nd the m»n«r of 
mbatwx Soch pigment b likely t be weooued whh heeiy bfertew od a *eW«n e* 
much dlegncedc ud. 
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Fig. 4 


FlCUw m — The eianulea irr arm la rge r and there ire more of them. They ur 
trpkaDy ihrtrt rather debcate rodleta trrrgukriy mtmA Thevr th*n>e»t>c Jur be* 
mairJy m the tMirtjoce they fric* In the di ff e irn t blW i between mn trophctrortri rod 
artifact! from chance comWneriom of platelet and c-hr on-mold debm. Four cobertioaa 
of jtnmnle* rre dbown. 

F»oc™ 4 C. — Concentration of the granule* hm nenr begun. The larufl abort rodJet 
axe fairiy dbfcmctire Mrxt of them are atJB dtacrrtt lher n tale ctxle*cmer The 
pujcnent may be ccnfttaed with that of P m*Utw it tkrtCkr *ea*r 

F I ot« 5A.— -Concentration f the pigment h wnr mrtirrul Scene tmTura adumrrf 
hare b*le compact collection of dlacTrt fnnole* iwt he-. at jrbt penpheraJ scatter 
Coalescence of thie gmraile* it tasuauiL Drifew-ntiatwo from the pi gmen t fV P mt/m'Ui 
at the aara* attge may be difficult. 


A B 



-The nicroem 
blood akra* 


of ripe trm aegmemert and of m JE«enefne} tea m fr*ed thick 


Fwrn 4R— The jmratiea of pigment m the rnprotwoi»h« 
and irregular acatter There b do coneerttranoo and no coalescence 
the pWoent of late rrrt trophoroitr may be dfKeult- N tSsrinclm c* 
heeriSnened. The sotaed pigment from throe pa rw tea u them 


ti pa c a lly »*W 
Dnlmctsvi from 
drlTermcn ha\ 
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The Pigment of P malartae 

Figure 6A — Pigment formation begins very early Rings of the size shown already 
have a collection of half a dozen to a dozen small granules This earl> appearance is some- 
times a diagnostic aid Twelve such collections are drawn 



Tig 6 — The pigment of the trophozoites of P malartae in lysed thick blood films 


Figure 6B — The collection of pigment granules remains fairly compact, as, in fact, 
is the parasite itself There is a tendency to a peripheral distribution with little peripheral 
scatter 

Figure 6C — The peripheral tendency remains The collections are now" larger , so 
are the granules There is often a rough circular or oval arrangement of the granule clusters 
The granules themselves are correctly so described They lack the slight elongation to 
rodlet form which is usual with the pigment of P vtvax and of P falciparwn gametocytes 


Figure 7A — Concentration of granules in some parasites begins wuth schizogony but 
dispersal is common Concentration begins latest with P malartae and remains least 
ewdent The “ granule * rather than “ rodlet ” tendency is well shown 


A B c 
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^ Ic ~ The pigment of the schizonts nnd gametocytes of P malartae in Used thick 
blood films 
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Fkw** TB. — Coocentmkc fa mat fowl in the ripe »dd»ont. Sera* p«t»»ftr* rtffl 
•how perfpheril scatter of the granule* or radial dapacakai between the ir*TC*(Vtrt. 
Other* hrr» • dnsle ctanjwci etfleoicei cf grannie*. CraW-tnc* of the grtnole* into 
»**•« fa vnaauaL Dcflcrnr tfati on from th* pijnoent of P tfrur at thfa rttf* may be 

iff , 

Front* 7C. — The granular In tha pmetocyta ir« wat t ci i l with ip e efai tender*^ to 
* peripheral arrangement, end a dream or onl form which co r re apapda to the thtpr 
end die of the parmra. The late trophoeoto her mum Let eknlkr arrangement. It 
fa daubtfal whether the gametocyte fa more heenlj’ pig n m ite d then that of P tirejr, 
but the reflection of granule* fa eomewhet tighter N diatincrtT* ter dilVreocrt here 
been obee i rr d . 

SUMMARY OF CONTENTS. 

The paper dcecribe* tod Ghat rite* the form of milirii pigment in lywd, 
tiuck blood film* god joggeru how the petteme of the pigment may aid the 
dagnoaia of malam and the Identification of tpeciea and phtte. 


The arm hickfa trwtojfi made before the »*r tm "ifawmiW form •ataWe foe 
rprcductWi hr Mr 'i at Lot Fo-en, »bo*e help o gnttefaDy *efa»wlrd f *d. 
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IN VITRO EFFECTS OF CHLOROMYCETIN ON 
MALAYAN BACTERIA 

BY 
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The object of this paper is to define tentatively some of the further clinical 
uses of Chloromycetin — m accordance with its observed effects on Malayan 
pathogenic bacteria 

Chloromycetin, an antibiotic obtained from a Streptomyces (Ehrlich 
et al , 1947) inhibits the growth of certain gram-positive and gram-negative 
bacteria (Smith et al , 1948) It is also known to affect Rickettsia and two 
viruses of the psittacosis-lymphogranuloma venereum group (Smadel and 
Jackson, 1947, 1948) An alternative name for this antibiotic is chloram- 
phenicol, and it can now be made synthetically Chloromycetin is stable, 
relatively non-toxic, and when given by mouth is able to attain the comparatively 
high concentration in the blood of 20 to 80 fig per ml ,* reaching within 2 

* For comparison, concentrations of other antibiotics, as usually obtained m the blood, 
are shown as follows (in units or Mg per ml ) — 

Penicillin (2,000,000 units daily) 1 5 to 2 units Kolmer (1947) 

Streptomycin (0 3 gramme 3-hourly) 9 to 10 Mg Kolmer (1947) 

Aerosponn (0 4 to 0 8 mg per kg , 4-hourly) 0 2 to 0 4 Mg Swift (1948) 
Polymyxin D (0 3 to 0 4 mg per kg , 3-hourly) 0 6 Mg Schoenbach et al 
(1948) 

Aureomyan (1 gramme by mouth 6-hourly) 2 m g Finland et al (1948) 

Notes — One unit of penicillin 0 6 Mg 

Aerosponn (polymyxin A) and polymyxin D are similar but not identical m ongin 
and effects (Collier, 1948) 
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houn ■ tenfold or even greater concentration in the urine (Lrr ti ml IMS 
VroomvaXD ft aL, 1048). According to 3 mu)fl ft ml (1&49), the amount of 
Chloromycetin in the cerebrospinal fluid lppro-draate* to about one half that 
of the blood. 

fiactem in the vantxu body fluid* and ti**ue* are thu* bd reed to be 
wbject to rttying amounts of chlocomyett n up to 80 xK per ml with a 
corresponding tenfold or stronger *urface effect on the epithelium of the 
gemto-urmary tract. 

In M*kyj, chinromycetin ha* been uaed *ucce**fufly ra treating scrub 
typhu* (Suadel ft al, 19-tS) ind typhoid fcrer fWoODWAJU) tt ml 1948) 
Following the course of these clinical tnal*. the writer* had the opportun ty 
of in mb gating the tn mtro effect* of Chloromycetin on * *ene* of Malayan 
dtteaae-cauffng bacteria. (Experimental quantities of the antfbhttjc were 
JdtxSr provided by Dr J E. Situin-) 

TTtoe putbogemc bactena Included the organiarm of the entenc fever* 
and of dysentery cholera, romingita, roehoidnaia, pyehua, diphtheria, 
gonorrhoea pneumonia wound infection*, etc. 

Tbe trchnkfjc of cefiin* »u*eeptibilirr to the antibiotic wm* matnjy th* rtn*-cup 
method, v*rjrin* maM' of ctikmom^ ertin bem* placed »Hhin 13 mm. iffiui CTrtw*Vr» 
•ealrd on to tbe surface of *uftable culture plate* a hlch were either wetted or trretlcij 
with the bacterium to b* rrracetj 9peci*l method* were uvd for more dcbe»t OTftnfsn*, 
~t H Pcfaiwear \ fimrfAaw and Str fmmttmmf 

Malayan hacrera to far toted by the writer* and found to be inhibited hr 
40 to 60 pg of Chloromycetin are *botvn in the following table 


Taslf 

uu.tr • uttcti. tNtriarrrD 40 to 00 so. or ta iroaotn Ctrl t 
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Other antibiotics or sulphonamide compounds are known to inhibit some 
of the above bacteria but clinical results in treating their corresponding diseases 
have varied considerably in relation to three main factors, these being the 
ability to maintain a sufficiently high concentration of the therapeutic substance 
m the blood, the toxicity of the substance, and the liability to development of 
resistant bacterial strains Chloromycetin has advantages as regards high 
concentration in the blood and low toxicity and, so far, no evidence has been 
obtained regarding the evolution of chloromycetm-resistant strains Such 
advantages may possibly become apparent during clinical trials with Chloro- 
mycetin on the various diseases represented m the above table 

With such clinical tnals in view, some notes, believed to have both general 
and local interest, are given as follows 

Enteric Fevers and other Salmonella Infections — -Twenty Malayan strains of 
Salm typhi obtained by blood culture from patients were found equally 
susceptible to chloromycetm by in vitro tests Among typhoid cases treated 
in Malaya by Woodward et al (1948), also later, relapses occurred m three, 
but the recurrent symptoms responded to a second course of chloromycetm 
— without increase of dosage In these three case$, the strain of S typhi 
isolated from the blood on relapse was compared with that originally cultured 
Using in vitro tests, no evidence was found that the organisms isolated on 
relapse had become chloromycetm-resistant 

Apart from the typhoid group of bacteria, a vanety of Salmonella organisms 
occur in Malaya (Green and Mankikar, 1939), and these include the species 
senftenberg , bovis morbificans ) ententidis , cholerae-suis> london and typhi murium 
— one or other being responsible for obscure fevers of varying duration, “ food 
poisoning,” joint infections and meningitis m infants A point of significance 
is that the ready inhibition in vitro of Malayan salmonella organisms by chloro- 
mycetm (also the known beneficial effects in typhoid fever) gives a clear indi- 
cation for specific treatment of this important group of disease In the 
Federation of Malaya during 1947 there were 839 known cases of enteric 
infection with 178 deaths (MacGregor, 1947) 

Cholera — Among the various bacteria tested against chloromycetm the 
cholera vibrios (Inaba and Ogawai strains) showed the wadest zones of inhibition 
Chloromycetin, however, is believed normally to be absorbed rapidly from the 
bowel and its effect, m clinical cases, on large numbers of cholera v ibrios swarm- 
ing in the small intestine remains to be determined bv trial in cases of the 
disease 

Melioidosis — \s reported by Green and Mankikar, 1949, Pf whitmou 
is susceptible to the effects of chloromycetm m chmcallv obtainable concen- 
trations, but not to penicillin, streptomycin or polymyxin Later, it w~is found 
that a newl\ isolated Malayan strain of Pf tchitmori^ also five strains from 
Indo-Cluna, were chloromvcetm-susccpublc m addition to the above and it 
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m inferred that Chloromycetin would be effective in treating meEoldoah, either 
*h»e or m combination with sulphonamidet. 

PytEhs — Pyelitis and cystitis arc relit I rely common In the Federation of 
MtLry* and arc reapontihle for much chronic id- heal dr In 1 year crrer 2,000 
c ** e * *«eQded hoi pi tali snd dhuca (hUcGnoo*, 1646). Cases inmtiyMed 
bacteriologrcally at this laboratory range up to 300 or more yearly CoUfocro 
orgiruim* are the mam infectora and 23 rirletiea hare been identified b tin 
laboratory the comnitmcn bong B renatiatu B coh cxmmw B a tr*~ 
tma” B aJkaEgtnn, B cottorola B coixmbtwt B coA c om m* m s, B 
ttttpohtmMM and B kkarto imeara — In order of frequency Apart from theae 
■bout one-quarter <rf the pyelitis cun ire found infected with member* of 
the B cvB group at yet unclassified, but probably of Asiatic origb- 

PyeiiUi due to member* of the Protein group, including P morjaxi 
i* r clime iy uncommon, dm group together with Strrp /attain comprising 
only about 3 per cent of infect worm, 9uch organisms were found susceptible 
to chlor omyccd n. 

In another 3 per cent of cue*, howerer the Infecting orgsnara t* Pi 
pytxyuun, Maliyan strains of which are not affected by chioromycetin in 
ironcentratioo* up to 90 pg. par pil* 

In inmmiry tbc abaerred {* ct fro effect* of Chloromycetin (40 tt per ml) 
on local * tram* of m B coS and “ B a tra ftna ” Prcim »p. and 5 f attain 
which comprise crrer 90 per cent of Infections in pydidi, together with the 
HkeKhoo d that chlarmnycetin would reach b the urine ■ concentratioo of 
400 fLg per ml or more, would justify the clinical trial of chloromyctm b thb 
relatrrely common infection, 

Ti* DytraUrus — Following the adrent of sulpha gusmdme for baedliry 
dysenteries, the specimens from such cases sent to this laboratory hare shown 
a decrease, H capital statistics show for 16-17 howerer idmliskins for " dyseu 
tmn and diarrhoea ** as 0,358 with 64.5 death* (ALutGitgor, 1 947), Dysenteries 
haro their main nte* of Infection Jn the large bowel but it is bettered that the 
major part of chioromycetin is absorbed from the small intestine ocrertheie**, 
the gut UMues should contain fairly high coocentratfona, which would oppose 
further bacterial nrnuKm and It thus remains to determine chnkxlly the 
efficacy of chioromycetin in bad 11a ry dysenteries, ilso the necessity for lu 
alternatrre use, parocolarly ■* sulphona mi de- resistant strains of dysentery 
bacilli may occur (G ALTO'S ti al., 1618). 

At regards amoebic dysentery it Is noted that Smith ti at (191S) focnJ 
no significant decrease in numbers of motile E*ta**o*ba kuloh-hca after 43 
hour* at 37* G. when subject to l per ml of chioromycetin. 


p, n-r-T-- ■ to b* suscepubk to pehrmrsto D (Scmmioi * **- !*«) 

,Wo topcCTA-w n » unS t a . (ftwmn IMS) ^7^ 

strains, boweiCT tie rv* Wift*ud hr 10 «r °f rtrejrt«nTrin- 
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Diphtheria — MacGregor ( 1946, 1947) reports the incidence in the Federation 
of Malaya of 645 eases of diphtheria within 2 }ears, of which patients 19S died 
—a death-rate of 30 per cent Diphtheria patients, however, are often brought 
to hospital m late and irremediable stages of the disease 

Clinical trials with chlorom}cctin as an adjunct to diphtheria antitoxin 
ma> possibly show that chloromjcctin has certain advantages over penicillin 
which is so often used as a supplementary antibiotic treatment 

Pneumococcal Infection — During 1946, lobar pneumonia was responsible, 
in the Federation of Mala} a, for 4,640 admissions to hospitals with 867 death* 
Cases of cmp)cma for the same jear were 2S6 with 49 deaths (MacGhegok, 
1946) On culture the pneumococcus is the organism most frequcntl} isolated 
from emp\cma cases in Malaya The pneumococcus is also responsible for 
about 36 per cent of the local meningeal infections (see later) and such eases of 
pneumococcal meningitis mainly occur among Asian adults Occasionally the 
pneumococcus is found in pure culture from pus withdrawn from deeph 
situated infections, notabl} thyroid abscesses The tjpes of pneumococcus 
encountered b} us in Mahja include I, 11, III, IV VI VII IX, X, Xll and 
XIU 

Meningitis — The eifeeme treatment of bacterial meningitis with an anti- 
biotic substance requires ideally that the substance should not onK (i) inhibit 
the infecting bacterium but (n) be free from the likelihood of evolving resistant 
strain* Further, the antibiotic should (in) be capable of diffusing from the 
blood through the choroid plexus in sufiicicnth high anti-bactcnal concentra- 
tions — thus obviating the technical difficulties and infective risks of repeated 
intrathecal injections, also (iv) the antibiotic should be free from inherent 
toxicuv, with the further risks of irreparable damage to neuronal tissues 

Strcptom}cm, although at present the onlv proved specific antibiotic for 
tuberculous meningitis, fall* short of this ideal as regards the desiderata (n), 
(in) and (n) above Choufmis el al (194S) treated 63 subjects of tuberculous 
meningitis with strcptomvcm ofwhom34died tnd29sur\ivcd Ofilpiticnts 
discharged as ** cured ” four showed evidence of severe neuronal damage, and 
four had lc>v severe 41 toxic M wmptoms which tended to improve I he investi- 
gators however, state that thc-e ° undesirable effects seem to be more the 
result of the disease in advanced stages than of the strcptomvcm in the dose'- 
we have come to use/ * and thev aKo state that ‘ Intna-thecal strcptomvctn 
is essential m tuberculous meningitis T 

V regirds the treatment with streptomycin of meningitis due to 
// bMVTHC (I V M8) who had three dt’th* among 11 treated patients, 

nenmunneUd tip? *>11 be treated with combined strcptomvcm and piI- 

phonimnlc< Vmonc hw ught cun nine patients there vert three rchp«ts 

l? ts jv- m d w t r T\ 4 1 o r mt bv Mrtpt* wein rt -» re ol 

to - p t v>*\ ’•o <-rc x x c Jt run iu ih vra t n mu t* r rcoduat toWreoH** pc 

11 * 1 dd o funvi <r hwc been n h death 
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tnd among the three death* there waiotiecaem which the Infecting ttrak 
of H tnfjuKxae rapidly became rtreptomydn-reaiatant dapte big down. 

M regard* other antibiotic* which cur be u*ed for treating mcningifh, 
pentdlhn lacks a »pedfic effect both on H mjhu%z*t and M)*o. t*ben*biu 
mhJ although it k known to Inhibit 5 /aiwtamir A r wtaaMgittda and Str 
pY°smrj, it fail* lauaJh* to pas* the “ blood-brain bamcr m *ufEoently high 
concentration* when given intramuwmbrly and must be injected intratbcolh 
(houii*, 1947) Vith regard to polymynn D SaiOCfltCH ri «/ (1948), 
nhen treating a cave of purulent ro enin gitia by intramuscular injection found 
none of the antibiotic in the apmai fluid. Again aureomyan, a Dew antibiotic 
obtained from a Strrpt*wr\xn and active againrt grim- pod tire and gram 
negative bacteria (Fdoa HOrimL, I94S) b aaid not to penetrate the blood brain 
bamcr (Annotation, Laacrt IMS). 

Thu*, in summary the imperfection* of deptoniycra and tbe limitation* 
of petti alien m treating ha a end menmgrti*, »pur tbe inreatigjtor further to 
*eck an antibiotic which may be more effect ire kw terne than atrcptwnyein, 
and more readily admintcered That cUornmycrtm on be given by mouth, 
attain a concentration of 20 to 80 pg per mi in tbe Hood, aho attain, according 
to Smvdcl ri mI (1949), about half thn concentration in the cercbnwpmd 
fluid,f dearly point* tbe way to a thorough clinical imre* ligation of the value of 
chkrrcmycetin in the treatment of meningitis. Prd minary i» ci tn ttiu 
regarding the ipecific effect* of Chloromycetin an the \anoo* cauutnr baaerb 
are rrctaaary With thu dmical mveatigatiou in view tbe writer* prevent * 
f w relevant finding* cm memngiti* in Malay*. 

MacGhlgor (1946) report* that 252 cue* of nwnmgma were treated n 
hospital* of the Malayan Federation during that year The general death rate 
wa* 71 per cent Of the 24 meningococcal patient*, 33 per cent died, and 
among 56 cava (hated a* ** TubercuJoab of the Central \errou* System ”) tbe 
death rate wt» S6 per cent 

Among 102 Malayan cue* of roeningitu bactenc logically mvettigated br 
the writer*, the infecting bacteria occurred in the following percentages 
St p^nmcmitr (30 per cent), A wwngUutu (21 per cent). II w/*rw *■ (16 
per cent) Str pycyrwer (12 per cent), Unco, lubemdom (II per cent), Str 
cr ndm*s (2 per cent), and Sdmo*ri lm *p. (I per cent). 

Of the above bacteria, Str pttnmomMr \ wirnugitiits ind Str p\t rran 
r inhibited by penicillin and aulphonarrodc*. 

The remain ng four bacteria, II rmJUtentMe Ifirtt tubemlam Str vtnJvu 
and Salmonella «p which ue together responsible for Y> per cent of the reerun 
geal mfecuoo* tn Malaya, require for thar treatment ( n accordance with the 
foregoing) more effect itc and more conveniently adnmmtered antbiotw* than 

PtuajIIm-aaiWTm ttiaioj of U mfrxnm* b* io Ur not bet menunaeredbythr 

toUibti. reported. 
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Gcmcrrhot*. — Gonorrhoea it prevalent In Miirya, ■ proportion of itx 
now»(kji being u self treated ” with •olphonamlde*. MacGoqo* (1946) 
reported that art r 14 000 erse* attended horpittb and dime* for treatment. 

The organism Newfrt* foHorrhote* I*, of courae known to be inlubrted 
by practicable coacentntiooa of sulphansroidea and penicillin, while atrcpto- 
myom ha* been mcceaafnlJy oaed hi treatment by Cmw ft *L (1947) with only 
alight tarfc manifestations. 

The writtrt found that two freshly notated Malayan itraim of jY fewer 
rkotm were readily inhibited by 5 to 10 of chlorotnycedn and, as regards 
the cEnfcal application of tht* finding, rt t» be bared that, dnnng the ■dmmrt 
t ration of Chloromycetin by mouth, the sub-urethra] tissue* may be subject to 
coocentratkrm of 40 to 80 ^g of Chloromycetin per ml the surface epithelium 
being subject to concentretioos about 10 tune* greater 

In certain coca, therefore, where the pcwsfbQtty of encountering sulphon- 
amide or pemdUIn reaiatant strains exists, or where it la wuhed to avoid 
intramuscular injections or the poaaible tarfc effects of aulphonamidea Chloro- 
mycetin may afford a useful aherrtatrre treatment for gonorrhoea. 


FUlTHtt cubical rauia 

Further mvcattgatwns on the known response of typhoid and scrub-typhus 
to Chloromycetin hare already been undertaken in Malaya by Shade- and 
coflea gue* but n regards the use of this new andbtooc in other disease*, 
careful coori deration wilt, of course be ncce**ary in order to ohtam sound 
information, to conform with the beat interests of the pa dents, and to avoid 
wastage. The t* afro testa mentioned in this paper were earned out to pnmde 
some preliminary guidance ld these respects. 

Thus, further climes] trial* in a TSreety of diseases need to be undertaken 
on a carefoUy controlled basis — primarily among infection* caused by bacteria 
which are known to be susceptible to practicable concent ratio ns of Chloro- 
mycetin and a brief classification to be used aerially foe selecting case* t< 
suggested ta follows (i) No other specific treatment it aodlahle (H) Specific 
treatment is aTailable but dirncal result* arc not entirely aatis/actoiy Chloro- 
mycetin possibly bang * more effective ahemadve (Hi) specific treatment h 
available and satisfactory but Chloromycetin is more convenient to administer 


Sciaarr 

In min tests show that a series of Malayan pathogenic bactrria *re sfiectod 
by chlonxnycetin when subjected tn vitro ta such concentration* c* the an 
a* are obtainable during administration by mouth- 

Suggestions are made as regards the selection of cases for chwcal . ° 

be conducted pncntnly on diseases, the causatrre bscter u re 

shown susceptible to practicable concentre doc* of Chlo romycetin 
general, it a considered that the therapeutic uses of chloromycetui are best 
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determined by investigations designed to shed the fullest light not only on its 
efficacy but also on the necessity for its use and convenience of administration 
— m relation to other available therap) 
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turbidity tu preaent alto when blood* with lower hjterooyiobJn concent ration 
were farratigated could be gathered from the fact that In the*: unapt* ou 
fihcnng through * Whitman No. 42 filter paper the extinct too of Hght (King * 
pboto-ekctnc colorimeter vrith an Ilford Tricolour Green filter 404 wa» u*ed), 
feD by about 8 per cent^ wherea* a cyan haermun aohmon prepared from 

haematin loat only 3 to 4 per cent of it* denutj on filtcrinj No Jew. ofdetuity 

wa* ob*erred when cyan baemaun aolmion* prepared from baema tin wer e 
centrifuged at 3,000 r p.m. for 15 minute*. The aame treatment 
to a lo* m dainty in cyan haematin aohitxm* prepared from blood. Tbc 
reatdta were ranable awl although there wa. «lw.Ji ■ 

fnjrng, there were difference* of 1 00 per cent in the dauby lot* in duplicate 

^^reeiwtite could be obtained from the bottom of the ctntnfugt tuba, 
and it ESed of protein and other soluble muter ^ 

nctate wa* obtained equally when untreated, aaahted and bepariniaed blood* 
r“r*ibrd b{ood cell, were uwd, but wa* not aeen when pure haemoglobin 

(Table* II and III)- It ^emeff tberefore, thrt the non-hreroojlobin 
cnrrftlmcnt* of the red ceff. were reaponaible for the turtndity 
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There was a difference m the amount of turbidity seen when European 
and African bloods were compared European bloods showed no or very 
Ixttle turbidity when incubated with HC1 immediately after thay had been 
obtained from the subjects Left standing, however, at room temperature 
for a few hours, and then used for haemoglobin estimation by the cyan haematin 
method, they showed the turbidity without exception — though still to a lesser 
extent than the blood samples from Africans 

King and Gilchrist (1947) have pointed out the advantages of the cyan 
haematm over the alkaline haematm method To these advantages has to be 
added the stability of the cyan haematm standard solution as compared with 
the instability of the alkaline haematm standard solution often experienced 
in tropical climates We have now been able to overcome this particular diffi- 
culty to some extent by storing in the refrigerator alkaline haematm solutions 
with a density corresponding to 30 gramme per cent haemoglobin and diluting 
them before use One such standard solution remained constant m extinction 
values for over 3 months The same solution three times diluted and stored 
under the same conditions lost 37 per cent of its density However, the dis- 
advantage of this procedure is the need to bring the standard solution to room 
temperature before use. Cyan haematm standard solutions corresponding to 
14 8 gramme per cent haemoglobin and prepared both from ox blood haematm 
with an Fe percentage of 8 41 (prepared after Delory, 1943) and from com- 
mercial haematins with an Fe percentage of 8 25 and 8 29, respectively, were 
stored at room temperature m a transparent bottle in the light and in a dark 
bottle in a closed cupboard In 10 weeks m which the temperature at noon 
rose gradually from 18° to 35° C the density loss in all three samples under 
both conditions was only 0 25 per cent per week, the density loss over the follow- 
ing 10 weeks was even lower We were therefore anxious to find a way to use 
the cyan haematm method while avoiding the turbidities described above 

The following four procedures produced solutions where no turbidity 
could be seen with the naked eye or demonstrated by density loss after centri- 
fuging The results agreed closely with those obtamed by the alkaline haematm 
method 

(a) Incubation of the blood in 0 1 N HC1 at + 4° C 

(W * „ 0 IN HC1 -f 0 033 M NaCl 

( c ) t ,0 033 N HC1 instead of in 0 1 JV HC1 

(d) , , 0 1 JV or 0 033 N NaOH 

Although we have not definitely excluded that the non-haemoglobin 
constituents of the red cells were responsible for the turbidity by themselves 
(Tables II and III), the above procedures were tried out under the assumption 
that in acid solution and at raised room temperature the globin underwent 
changes when the non-haemoglobin constituents of the cells were present 
These changes, we assumed, made the globin liable to be precipitated by cyanide 
at an alkaline pH Globin — a histon— can be expected to undergo partial 
denaturation when other large molecules are present in the solution 
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Table VI 

OXALATED HUMAN BLOOD HAEMOGLOBIN CONTENT 14 8 GRAMMES PER CENT (ALKALINE 

HAEMATIN METHOD) 

HAEMATIN ESTIMATION BY CTi AN HAEMATIN METHOD 


j 

10 mins 

after addition of cyanide 

30 mms after addition of cyanide 

Incubated for 













16 mms at 


Haemoglobin 

Per cent 


Haemoglobin 

Per cent 

37° C before 

Extinction 

(grammes 

difference 

Extinction 

(grammes 

difference 

addition of 

of light 

per cent ) 

from 

of light 

per cent) 

from 

cyanide 

as m 

calculated 

alkaline 

as m 

calculated 

alkaline 


Table II 

from 

haematin 

Table II 

from 

haematin 


(E X 100) 

extinction 

\alue 

(E X 100) 

extinction 

value 

0 1 N NaOH 

36 3 

13 8 


■ai 

14 4 

— 3 

0 033 N NaOH 

37 6 

14 6 1 


■B 

14 7 

— 0 7 

0 033 HCl 

38 

14 b 

n 

m 

14 76 

—0 3 


{a) Temperature — The appearance of turbidity in the cyan haematin 
method depends to some extent on the temperature at which the acid haematin 
is formed from blood , 15 minutes’ incubation in 0 1 N HC1 at + 4° C 
before the addition of the sodium cyanide solution results in values equal to 
those obtained by the alkaline haematin method, whereas a temperature 
+ 25° C can be expected to raise the density by 5 per cent However, at 
lower temperature the time factor becomes important and incubation at + 4° C 
m0 1 N HCl for 120 minutes instead of 15 minutes results in sufficient turbidity 
to raise once again the density of the cyan haematin solution by "> 5 per cent 
(Table IV) ^ F 

The effect of raised temperature during incubation with 0 1 N HC1 is, however, 
only partially responsible for the turbidity observed on adding the sodium 
cyanide Some of the turbidity can be avoided when the acid haematin solution 
is cooled before the cyanide is added (Table V) 

{b) Salt Effect —Addition of 0 033 M NaCl to the 0 1 N HC1 solution 
also prevents the appearance of turbidity (Table IV) and no temperature pre- 
caution has to be taken Yet the turbidity appears when the HC1 incubation is 
prolonged beyond 15 minutes, and after 120 minutes is the same whether NaCl 
had been added or not (Table IV) 

(c) Concentration of HCl — A good way to avoid the appearance of turbidity 
t0 use ® N HCl instead of 0 1 N HCl for the incubation of the blood 
This method is little dependent on the time factor, there being no difference 
between the values obtained by 15 or 30 minutes’ incubation, and even 120 
minutes’ mcubation in 0 033 AT HCl will result in a turbidity raising the 
density b> < 5 per cent of the true value (Table IV ) 
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untoQum* imMATiox 


W Iunthabm a ADtmS wffW of .4aV.— Very dar tohuaoM an be 
obtained on the addition of cyanide to alkaline haematin ■ohibona. The dainty 
of *uch cyan H a t m* tin aohrtiona doe* not differ from thoae obtarc^d w hen the 
same amount of blood wm incubated in and. The colour derdopment b 
aomewbat ikmtr when Ol N NaOH b uaed than If 0-033 N NaOH 11 empkiytd 
(Table VL). 


8uvnAJrr 

Hie cyan baematm method for the eatunatjon of haemoglobin concentration 
In blood— performed at the high temperature* experienced In a tropkal 
rjlmate — yield* higher rexofti than the alkaline haematin method. Thb difference 
n greater the higher the temperature at which the blood b Incubated with 
0*1 N HQ to form acid haematin prior to It* conremoo into cyan haematin. 
It b auggeated that thb difference b due to a partial denaru ration of the htatoc 
globrn when Incubated in 0-1 N HQ in the presence of the non haemoglobin 
ermati Client* of the red celb — leading to a turbidity on the addition of cyanide. 

Thb turbidity can be Veaaened by coobng the add haemitm aobitxm before 
the cyanide b added to form cyan baemarin. It an aho be a traded by lowering 
the temperature at winch the add haematin b formed, or by the addition of tilt, 
or by tranaformlng the add haematin mto alkaline haematin before the addition 
of cyanide. The beat procedure* to u»e are Incubation with cither 0-033 N HC1 
or 0-033 A’ NaOH to form tbc haematin before it* cnrrreralon Into cyan haermun 
without any other alteration of the original me th o d . 

The re*ulta thu* obtained correipcmd ckwely 10 thoae anrred at by the 
alkalin e haematin method of Cuoa and Kino (1042). 
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SOME PECULIAR CASES OF GANGRENE AND THEIR 
POSSIBLE RELATIONSHIP TO TROPICAL PHLEBITIS* 

BY 

MICHAEL GELFAND, md, mbcp, 

Physician , Salisbury Native Hospital , Southern Rhodesia 


The purpose of this article is to describe three interesting cases of gangrene 
in the African, with an attempt to correlate the condition in these cases with 
tropical phlebitis or thrombophlebitis 

Thrombosis of the larger veins with or without phlebitis is a well recognized 
complication of acute infections, such as pneumonia and typhoid fever, and 
after operations Much has been written recently on this subject, particularly 
on its prevention and treatment by heparin and dicourmarol A primary phlebitis 
was first described in Africa in 1941 by Fisher, of Northern Rhodesia He 
found the disease mostly in young African adult males, but occasionally also in 
the European Although the femoral vein is the most common one to be affected, 
yet other veins, especially the subclavian, jugular, mesenteric, portal and splemc 
may be attacked either singly or less frequently in combination The onset of 
the condition tends to be abrupt with a febrile disturbance of varying seventy 
and pain and tenderness over the inflamed area, followed within a few hours by 
oedema of the affected extremity The oedema may be intense The course 
of the illness vanes In some it may be mild and of a few days’ duration but 
in others it may be more severe, with marked fever and even delinum lastmg 
many days 

Fisher and his colleagues (1947) claim to have shown that only a short 
portion of the vein is usually inflamed and by special staining methods inclusion 
bodies can be shown in the large epitheloid cells, which they refer to as poly- 
blasts They suggest that the condition be referred to as tropical phlebitis 
rather than idiopathic thrombophlebitis 

The oedema is interesting, as m cases of femoral thrombosis after a lumbo- 
sympathetic block is performed, it Vanishes rapidly The oedema is thus due to 
an associated arteriolar spasm since it disappears when the influence of the 
sympathetic on the arteries and arterioles is eliminated Gelfand (1948) has 
published a series of cases of tropical phlebitis showing that lumbo- sympathetic 
block may be employed in the treatment "of the more severe cases of femoral 
thrombosis with oedema* It is probable that in these cases, where arterial or 
arteriolar spasm is intense, gangrene may supervene since the blood supply 
may be completely cut off That this can occur is shown in Case 3, where 

* 1 wish to thank Dr G R Ross, Acting Secretary for Health, Southern Rhodesia, 
tor ms kind permission to publish this paper 
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the chfld developed lobar pneumonia and t week later the left Jeg and foot 
became m a r k ed ly swollen Mowed by gangrene of aD the toe*. Ofmomly 
m tha caae the phlebitis was secondary to the prarumonia. Nerarthefe**, it is 
recorded here as it affords an explanation for the occurrence of gangrene fa caaes 
of thramhophlebrtti. 

Giuand (1947) published a senes of African cases of symmetncsl gangrene 
in the lower extremities, each with a more or lea* characteristic onset running 
a similar course. In rrery caae pain and oedema occurred simultaneously fa 
both feet, soon followed by gangrene of all the toes or of the entire feet The 
striking feature m tbeae cases was the symmetrica] distribution — « feature 
not usually seen fa traps cal phlebitis. Normally whilst more than one rao 
may be affected, it ia rare for the disease to be symmetrical In a later com- 
munication CiUHTEKS and Man*xx Bah* (1948) suggest that these ewes of 
symmetncsl gangrene with oedema may have a similar aetiology to that occurring 
m tropical phlebitis. This may apply perhaps even more to unilateral cases 
of gingrenc of the fingers, toes and less frequently of a more cxtmsrre 
distribution. 

In this commumcatiOQ two cases of gangrene, limited to the fingers of a 
hand and preceded by oedema, are described and presented as cases of tropical 
p hie beta with an arteriolar spasm or perhaps in srtentu with thrombosis. 
Should inflammatory change* similar to those found fa the reins be shown fa 
the arteries, the condition might preferably be referred to as tropical sngeius. 
The case histones of the three patients are as follows 


Casi I OrrxsorcDA. — \n adult rrw W African, aged shout +3 year*, sra* adnskwd to 
the Sababury African Horpitd on 10th Isnuary 1843, compkirtm* of blackness of 
the fin ger* of the left hand (Plate I). Tbs patient stated that he wsj perfectly fit until 
2 weeks prior to the ocvt of ths eoodltkw, I is ftrrt fch pain in all the fingers, out not fn 
tbs thumb. About 4 dip* Is ter all the fingers breams aw ofletx After another A dm he 
notfctd that the pads of the flrtgtri had turned black and became cot). Tbs bUcfcnrs* 
cmsiKier ed (n tbe third dipt, then wsead to tbs fourth, later to the second sod finally 
to tbs fifth. The pads of hts fincen felt dead. 

Thera sn do peerkwjs hist c s y of not Tbs pstirnl nt empJoyrd by tbs Miffing 
Company Salisbury where be transferred grain freen the truck* to the main store From 
1826 to 1932 be worked underground In onr of tbs gold mines of Southern Rbodesi*. 
His diet consisted of rice mealr* me*] (rneiie) por richer and meat tw ics duly but regrtable* 
rarely II ms* sec a s tuu t d to smoking three ogarrtte* day for th* psst 3 year*. 

On ncarmnatton tbs pa Pent looked perfectly fit. The confancthse »rr* »*fl coiourrd 
and the gums healthy The dm showed no sfims of pellagra, itanaan A deficiency cr 
ieprorr The lymphatic (fiend* mere not cnlsrjred. 

The heart seas normal fcn sire end shape tbe blood pressure being JfO W The rfne 
m free of slbcanhi. sugar end casta. H«s Kmc* mere dear (confirmed radioJagicaBy h 


An X-ray of ths neck showed no erldencs of cmlcai nb, . 

On abdominal examination the brer edge sn pslpsble and shgh tly h erd. Tp* crnersl 
nenou* a y i tern maa nor mi L I Lr» blood i\*arnwui reaction w*» negstn i ns to™ 


were free of paraaftw «*. , . - , 

On ruriri n*t>on of the left upper rrtrrmiry thers wa* * , 

Cn g tr a afifaung especially ths soft tissues and bring most marked in ths 1™* hngn 
then gradually dommtbcd toward* tbs thumb mh*h only h-d small W*> ,h * fP " 

to robu aspect. Tbe gangrene had attacked only the refar partial* 

gangreraru* are*, bemg of bbckbh cokwir Tbew para were coW arvJwiA^wmsU^ 
The fingers shews tbs gangrenous portion* were of normal tempersCurs sod wwh no sensory 




Plate 1 — Note the distribution of 
the gangrene in the digits of the 
adult African male with maximal 
involvement in the little finger 


Plate 2 — In this plate is seen the 
distribution of the gangrene in 
the right hand of the }oung female 
atient, the most se\cre damage 
eing present in the index finger 
The slight changes in the fourth 
and fifth digits have already 
cleared 
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rnonaj. oixarri* iro outtraa** 


Tb» feature* the «* to tb. rffetfaf *U tbs to**, bat DW 

md»d m the b& to* and MeMNtrelg km towsrd* tb* Zktfaoo? (Pbts JL) 

t^c-rald, d*repy and W *e«nU eoodJdco 
^ faipro^ Ttaoetko* of d*fc*^ foot dimfchhed^m^ *«!» ttarro 
' v " thjn. The tJbt*j* ruptured, l»*i mg behind tnptrficW uicm «the iUtlTtTh rw>- 
PTOXM STS— Mltfattoa grxtmBy separated off tt tb* Bag of dcMnatVr, the mtrWm ' 
damage bring tn the peat to* rod tb* Ustt l n tfa* DttVs c«. 

. Tb« dhgnori* fa this a* TO of lobar poeumc «da with tfarwnbopUrfjiti* of tb* 
fcwml wti oialni tb* ro*rk*d osdama <V tb* foot and anil*. Tim far wrrtm k brat 
opiriood m bring Aw » *P-m occurring In tb* artam* cr arterioh* oT£* foot, M 
result of tb* throcnbaphJebith. 


CovmifTAjnr 

TTk ordinary cause* of gangrene, rach n hypertenaiao md arterlosclerosi*, 
diabetes, tiirombownguti* obhteran* and Raynaud * dtsesse an readily bo 
excluded m the differential cbtgno*ii of these three cue*, SfmlkHj embolum 
from the hart or mas a i ce thrombus of the left amide can be dbmtsaed. In 
aoae of these cases could ergot poisoning be traced. The inf creating feature* 
in these cases and hi tho*e the author described in 1947 were the awe ding and 
the gangrene Emfted to the digit* or tip* of the digita or the toes. Further the 
oedema anti always associated with or preceded by the gangrene. In other 
worth, a pure arterial le**on could not erplain the oedema, which can beat be 
accounted far by a thrombophlebitis with an aaaooated artenai or arteriolar 
apaara. I hare shown carter In thu paper that in tropica] phlebitis the oedema 
disappears after a lumbo-aym pathetic block. 

Whereas in the majority of nmm of tropical phlcbitu the arteriolar ipm 
ra not mfficrent to lead to gangrene, yet occasionally thh may follow Case 3 
La not presented as a case of tropical phlebitis with gangrene, as an acute Infect! re 
procrs* in the lung* was reaponaiWe foe the femoral thrombosis, bot the ca*c 
ia ntdired to demonatrate that m thrnmbophlebrtia with oedema, gangrene 
of the digit* may set ln from the associated arteriolar ap*am. 


StumiT 

1 Three peculiar caaa of gangrene of the fin gen or toa in Afriara are 
described. In one case pneumonia preceded the gangrene but in the remaining 
two no apparent iltnes* was present. Oedema preceded the gangrene in each 

2, It is s ugges ted, In riew of the f*ct that the oedema in tropical phlebitis 
disappear* rapidly after a himbo-*ym pathetic block that ruch peculiar caaa of 
gangrene seen in the African may 6c tropecaf piieWtf* In winch than Is also an 
associated arteral apaara or arterim with thrombosis 

3. Its auggated relation* hip to tropsol phleb*ta i* d unused. 
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During the rest of his star m boapital the arei remained dry but the tsBcyfte 
add punt wu rery slowly If at aU, dfectirc m reducing the are* of the w ar ty 
man Recourse waa then had to glacial acetic add, which rapidly cleared the 
area. 

Latest information, la May 194S, t» that there has been do recurrence. 
The photograph was taken on the second err third day at treatment. 
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CLINICAL AND BIOCHEMICAL STUDIES IN CHOLERA 
1 AND THE RATIONALE OF TREATMENT 

BY 

M H GHANEM, md, 

AND 

M N MIKHAIL, mph, d b a * 

( Medical Unit , Faculty of Mediant, Farouk I University , Egypt) 


More knowledge about the pathological physiology of cholera and the 
various mechanisms underlymg the fatal outcome in this disease, will certainly 
improve its prognosis With this aim m mind, a number of cholera cases has 
been studied clinically before, during and after various lines of treatment , 
the rationale of these is discussed The severity of the condition was measured 
clinically and with the aid of laboratory investigations The various compli- 
cations met with are recorded 

I The Clinical Study includes General condition of the patient on admission 
graded according to seventy , Frequency and duration of vomiting and diarrhoea , Dehy- 
dration as shown by skin, eyes, tongue, thirst, veins, abdomen and urine volume , Tem- 
perature , Circulatory system (pulse and blood pressure) , Nervous system (twitches, 
reflexes and paresis) , Other findings m the skin and limbs , Complications and sequelae 

II Biochemical Analysis includes — (a) Blood Specific gravity of blood (method 
of Phillips and Van Slyke) , Specific gravity of plasma (method of Phillips and Van Slyke) , 
Haemoglobin (Sahli’s method) , Haematocnt (method of Phillips and Van Slyke) , 
Amount and percentage of plasma proteins (method of Phillips and Van Slyke) , Urea 
(nesslenzation) , Sugar (method of Folin-Wu) , Potassium (method of Kramer and 
Tisdal) , Chlorides (direct titration) , While taking blood specimens for analysis, its 
viscosity was noticed ( b ) Unne Amount (24 hours), specific gravity, reaction and 
chloride 

III Treatment — ( a ) Fluids — Saline (isotonic), glucose (isotomc and hypertonic), 

plasma and sodium bicarbonate solution , ( b ) Cardiovascular stimulants — (Coramine, 

adrenaline, strychnine, suprarenal cortical extract) 


* We are indebted to Professor M Salah, Director of the Medical Unit, who has 
suggested and directed this work 
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Dfirt* *»* Nttxn of Dfkpirmtjm. 

In 23 cna of d*J*r* tb* foflowmg ttodic* wet* mad* to find out ' — 

(1) Tb* rd*t»n of dime*] aereriry m g-Jg*d by tb. cnedmoe of tb* [tW cd 
At frequency and damfcri of dunboei wd Tocnkkw 
0 ** dialed aerT-rky to tb* dmioJ manif station of dehydration. 

W ^T^k^ C ' ^ **** d ** rt * de h y d ration to tb* *pedfic grrrw^f iSd 

(■f) The relation of tb* dime*] *crrdty to blood concottmfcn, M aiwnttad by tba 
bwmrtocril readkig* and *pedfic grarhy of blood *nd plum*. 

. . tre * ancot try Abcb and UM amour* taed in tb* Tarbo* grado of 

cVJiTilj liicci {TibJc I), 


lnterprHaixm of tb* Fitiatgt. — TTic dmkal ierenty ww graried -J- +4. 
tod +J*+ The clrnkal dehydrgtkm, u judged by the gfan, the cyt*, tbe 
tongne, the degree of thlm, tbe degree of ccllapae of vein* ind the amount 
of urine, w** grided -f ++ tad -f -f + 


1 n* dUicml mowUj md tit f rt f mme y —J irtdm */ Sterbtm mtd t—taag —In 
« caae* grade + 00 c (bowed oubh diarrhoea nd ■rardtir*. In tbe ramabdng At* 
the attack* of aemfting and diarrhoea rang'd firm two to til p«r day thru durarkm w*i frran 
6 heur* to 4 day*. hr ten ctm gnd* -+ 4- thrr* had trerwaba diarrhoea and rornhk*, 
tb* a ttack * of diarrhoea ntanb«rad from 10 to 20 peT day tba duration wa* from 8 Iran 
to 4 day*. In »ctct* eaaea, grade four had furnace* diarrhoea and eornfting, tbe 

duration waa from 1 4 bout* to 3 day*. Thi* aherwa tba* tb* dmkal HWJiy 1* proportiocwi* 
to tbe number of eraeuanon* tboae kr which tbey war* ecceWr* fefl into gTad* -f + 
or grad* -f- + -f- On tb* other band, tb* duration of dJaorboe* and ecanfting m akriflar 
In tbe thre* grade*. 

2. Clbmod aererefy *p»d dmicti da V y d atww. — Tahl* 1 *boa, than dmtsal acrct u y 
goe* hand In hand with rbn i c*) dehydration *3 tbe mmjorkf ot cma aggarinf that dm 
drgrea of dehydration aa gaugad clinically 1* tba irrroorttrrt factor In tb* cknkai atatt of 
tbe patient. In tba fe*r cllnicarty aever* taae* with only + 4- drbydratkm, tb* dJaruTbance* 
in tb* circulatory dynamic* with rrwxktd peripheral failure can account for thb drarTmc*. 
Tbe amount of fkrid oeedad to counteract tb* patient’ din leal condition, ranged from 
3 to 8 litre* of raotonl aaHn* aohitlcn. The wooum of aaltot neceaaary for tmp r orrcr ur rt 
to atart ia raor* related to tb* degree of ebnieaJ delrrtl ration, and pertly related to tbe m i n e 
and bicod ehlcctdw*. Thw abo*r* that tb* chrric*] acrerity b related to both water and 
elcctrolyt* lo** and no* to ettbar akaw 

3. Ctmiel Mrfr mrien tmd gr*nit y *< WaW mU — Tb* DormxJ »peciftc 

granty of Wood in E ur opean* b 1,058 and in Entern rWirri 1,058 tbe reading ■ much 
keaar ki uoank pencam. Tba normal ipeoftc frrrky of plaiana range* between 1 025 


nd 1,02* 

Tbe yecTy g r a r it y of blood when the patient had i» turned to normal cooditicn 
wai comdered a* ha normal Agurt aa hi* rad cefi roAane be*ir* tha d»*e»e b no* known, 
AccordkiatT. 13 can tbowed marked tncrea*e in tb* rpccibc grartty of 14ood, all of them 
»bcrwed 3mfc*l defardeaticai of modem* or acnerr degrr* + +■ and + + + Tbr higbeat 
rf»e* occurred in tbe *pedbc grarity of blood of two with aarrre dchydraacn + + + 
On tb* other hand, if tb* figure* of tb* rp*cbc g rarity 0/ blood 00 admiwion are *tudfod 
m reiatioc to tb* normal rtandarda, w* find that only an Caac* abowad rugb hgtoe*. 1 rk* 
■bow* that altbottfh dehydmfcn kad* to blood amcrntrtoori with rite ki the rpcofic 
■m l t. tb* latter fiBure* 00 admmicaa do no* help *o«v h» hedging tbe degra* of debydr*- 
ricn rhia b explained by tbe rariabdity of tbe red cefl eokan. m dwa panenta and tb. 
frequmey of wane degree of wawna tn tha da*a of padent*. Accordingly thfa method 
t* mttr* or k** faHaooo* if taken akrw a* measure rf blood ceex enuarkai. On tb* o«b*T 
hand, if we atudy tb* *pecrftc granty of plaama ilona w ^ 

.twdard figure* m 1 5 coca on afanwfcn, only an of tbeaa « hoa *d fogber ip ecdy 
ofbfcod riian oormaL Tbe- 15 Oar* with high ^edfle giarky erf pWa retodrd all 




84 
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A. and MTttl ebnicalty defeydmrd pttkm*, a well ** kto* with .fight 

1 ^.T *** 6 l«>«) in haod, with tfao nn^or 

h » h 111 ““ with Uifa Wood protein* and low in wn with 

rT p ~^ * P 1 ***** » coramaiy tfa*l the ipeofie goriry of plawn* can W t*k*n M «n 
fadkorian of Jie tmoum of pWsow protrir*. Tb* csdy two p*tJ«o with low w*oflc 
frrrrtj of pirrcM sbrrwwl low Wood protein* bat were W T n cly dehrdoteiJ «nd dkd. 
AJ tfacwo with *P«Ac gi»»lly of placo* within normil fimft* rscrrrsrwl Frr. out of th* 
lSwrth high specific grarky of platan died the** were c**e* with •crere dtnkal debydr*- 


™ tbow* i that oar cGniesl anci i of th* degr** of dthydmixi b pw*iki to tb. 
rm of the specific tnrrity of Wood, m oraptred before and after treatment, and to tb* 
ipecifle parity of plasm* on admaamc th* Uttar b TahiJJ. a* measure of the degre* 
of ckbydrsrioc and tha amount of plasms protein*. The rsio, of ftodyfe* the pWa 
prottm* m relation to the thertpeirtw: tt»e o< p i* * i t* h dac uwtd Liter 

4 CSjdcti dtftydrmttom *W tmtmtmj U. — Only 1 1 case* ibowed higher Iwnmocrtt 
readings befora than after treatment, fire of tfaeae were in grad* + + + whtJe the remainh* 
air thowad only mild decree* cf d*hydeahoci f+). Moreortr too* case* snth aerat* 
dabrdratlom rfwwrd no rw In b ae nm oq It reading Tbb suggest* that tha Wernatocrit 
reading be* no rahia in gw^ing tha degree of debydmiaci in oar aerie* of patients. 

5- Effect* rf trmtment . — -Out of 23 patients, *eren died fir* cf theta died just after 
arrrrai Or at nsotf while 12 hoar* end wera of rrwdt -f- + + cCrdcafly and in tha degree 
of deb} J ration. Of the remaining two, one died of jwxndice and anuria the other died 
on the third day in aprte of inteoatr* treatment. Thw draws that » rth hacoarra treatment 
sta r rin g early dralh occurred ki one oat of 1 7 case*. Eren tha cases showing a c re r e cErfcal 
condition and da hydration grada + + + (four caaet) wera coned. 

EUctroiyU iistxrbiaun . — The lot* of gtttro-fatestmal accretions by diarrhoea 
and reuniting result* in body lot* of uototnc extracellular fluid. If ruch * 
subject u dep fired of all inter intake, by rwnltinj hi* body fluid that* 
tend* to be hypertonic, for the maenaihJe and *en*iWe Jos* of wafer without 
*alt ta occurring smmltanecu*ly also, in such conditions the patient b fasting 
and thru* the loa* of cell water due to ondatioo of proton* exceed* the gain 
due to establishment of oamotic equilibrium rr-oreorcT If respiration a 
inereated a* a result of aadmta, more water npotir ts lost through the lung*. 
A* a result of thi* mixed depletion of water and salts, great alt nation* In the 
distribution of electrolyte* and in the acid base balance take place. Oamotic 
hototaatj of tmuc fluid* if, pwrrimpa, the moat Important of aD propotiea 
in which cotMtancy i» required by the cell Any oamoUc Imbalance nrtert result 
in water bong drawn into or forced out of the cdL In the oamooc equflibf iujti, 
between intracellular and extracellular taaue fluid*, it b the electrolyte Ion 
winch play* the chief part If there b a greater water km* than ui lou the 
extracellular fluid become* hypertomc and as the vol roe of thb fluid tend* 
to be mam tuned, sere re dehydration occnra chiefly at the expense of the te tra 
cellular fluid. The cell membrane ttpanting the roterjtitiaJ and intracellular 
fluid* r» lelaUrcly impermeable to aodium and pc*a»ium ion*, the aodruro 
being mottiy outside the cell and the potassium inside Cblonoe p«*e* freely 
through the cell membrane but <*xur* mamly In the plasma and eetracdlubr 
floida. These cooaiderrtKm* call for a *tody of the electrolyte babrtce m this 
dehydrating dbeaae not only to detect the type of dehydration but abo to 
guide any scientific therapeutic approach. 
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Results of Study of Chloride Metabolism —Estimations of blood chloride 
were carried out before and after treatment m 16 cases It was increased abo\e 
the normal in all cases, the figures ranged from 520 to 710 mg per cent (the 
normal is 450 to 520) In seven cases, it showed higher figures on admission 
than after treatment, and in eight cases the blood chlorides were low r er on 
admission than after treatment Of these eight cases, si\ were in grade + 
clinically and dehydration and two w'ere in grade ++, all these eight cases 
improved rapidl) with treatment. The seven with higher figures on admission 
than after treatment, fell in grade ++ dehydration and clinical , five of these 
showed rapid improvement, while in tw r o the improvement was protracted but 
ended in recovery This shows that the higher figures of blood chlorides 
suggest a seterer grade of dehydration and indicates more energetic treatment 

Neaerthclcss, this estimation of the plasma chlorides is fallacious as an 
mdteator of the total loss of chloride m mixed depletions because of the 
tendency to hj pcrtonicity in the diminished extracellular fluid Thus, it is 
possible for the concentration of sodium ions largely m association with bicar- 
bonate ions (and consequently the plasma osmotic pressure) to be raised when 
the concentration of chlorine ions is decreased In severe diarrhoea without 
\omiting the reverse may be true, re, the concentration of the chlorine ions 
may be slightly decreased, or normal, or even raised, while the concentration 
of sodium ions is decreased 

The unne chlorides were estimated in $e\cn cases on admission The 
figures ranged from 1 5 to 10 5 gramme per litre In five, they w T ere 3 5 oi 
lower The amount of sodium chloride in the unne rose in all cases after 
treatment f l aking into consideration the small amount of urine passed, these 
figures indicate marked salt depletion In comparing the urine chlorides with 
the blood chlorides, no correlation could be found suggesting that tissue elec- 
trol\tc depletion docs not reflect itself in the lc\el of blood chlorides This 
also shows that blood chloride estimation is fallacious as an indicator of the 
total loss of these ions in mixed depletion, the unne chlorides arc more useful 
for this purpose, and can be taken as measure of the degree of salt depletion 
and as a guide to salt thcrap\ (Sec Table II ) 

Results of Study of Potassium Metabolism — 1 he reciprocal relation of sodium 
to potassium in the organism is a ph\siologtcal phenomenon balanced b} their 
receptive supph and loss and b\ the internal control b\ the suprarenal glands 
In am condition of shock, evidence is accumulating that shifts m the clcctro- 
htes occur which increase the potassium content of the blood at the expense 
of tissues In a deh\drating disease such as cholera with marked disturbance 
of tlcetrohnc balance, the mte^tigation of the lex cl of blood potassium is 
indicated Cellular dth\dration has been found to be the one disturbance 
most constantl\ conducnc to the passage of potassium out of the cclh 1 able II 
shows the results of the stud\ Also, the treatment In cxcessnc inlrwcnous 
infusions was followed m some dclndntmg conditions b\ excess^c los*, of 
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potmhun in the t mnt. In * recent cw of diabetic coma reported by Horn* 
(1946), exceserrc hydration wu reaponslbk for the occurrence of respiratory 
parxlyib which to nearly fatal, were h not for the da co r er y of an underlying 
hypopotaattcmh and Jti correction. Again there la the pcsriblhty that tbo 
suprarenal gland might be injured in auch condition*. The blood potassium 
wta estimated in 22 cases on admmion. Considering that the normal blood 
potassium ranges from 16 to 22 mg., and contrary to Cnrrmjn and S ullu i 
ststement that the blood potaaamm mcreaaei fa cholera, rt was found that 18 
caaea showed hypepotawaamt ranging from 7 1 to 15 5 mg per cent, three 
ctaea showed figures within normal (16 to 17 1) and one case ahowed a higher 
figure than normal (22-9) this bat patient died. The association of thh dbic 
ally aerere case, with marked peripheral failure and with a raised blood potia 
tium, suggest* the possibility of aoprarenai injury ai responsible for there 
m a nif estation! although a postmortem could not be done to confirm thl* It 
may also be due to aerere tissue dehydration with no excr etion owing to early 
and marked renal failure. Fekx (1999) suggested that byperpotusaemu u 
merely aaaoebted with compensatory transfer cf ceDubr water to the blood 
stream, rather than ne cca aarily tncbcatire of disintegration of crib or disturbance 
of cell permeability In the mammalian heart, potassium acta much as it does 
In the frog ha mam effect b to promote relaxation and when pr es ent m ca ec a* 
it arrests the heart in diastole, and depresses A \ conduction in the bundle 
While the mode of death does not resemble that caused by hyperpotmacraia, 
its depressant effect cm the heart and peripheral Teasels may contribute to the 
production of the irretemble state of shock characterised by un/mmnble 
response to substantial infusions. Thla b apparently due to the fact that 
capillaries, especially those of the intestinal mucosa, can retain acr en i time* 


the normil blood rolurne. Thus the effectrre rather than total circulatory 
relume b reduced. In comparing the din] cal serenty with hypopotaaaaemia 
we found that of the 18 cases with Irrpopotuaaenita, eight fdl bto grade + 
fire into grade + + and fire into grade + + + Three of these pa Dent* died, 
two in grade + + + and one in grade ++ Of the 18 cases with hjpopo- 
taaaaemu, the blood pressure waa bekrw 100 in 11 abort 100 in four and 100 
rn three. Again, of these 18 cases, the blood potassium rose in 11 after treat 
ment, although Still below norma L It waa farther diminished Id fare cases. 
No relation arms found between the amount of glucose firen and the change* 
in the blood potassium. T his point wffl be further discussed under treatment. 
This show* that hypopotassaenna has no relation to the degree of the serenty 
of the clinical condition. Of the srt patients who died the blood potassium wai 
reduced In three, normal in two, and in one, increased. It can also be seen that 
saline and glucose infusion* went not sufficient to raise the blood pcCaiuum to 
normal. The following ffl*effeet* of hypopotaasaemia are anOable in the 
literature alterations in the electrocardiogram m hypopotaasaemia of fnnOuI 
periodic paralysis were reported by Sttwaxt (I W0). Km I \\n Hum and 
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Yctc-CHi Mqa (1947) reported a paralytic hypotonic tyn drome fa eaaes of 
choJen and tuggetted owing to Its mn fkn ty to familial penodJc partly** that It 
b related to hypopotaraaemb, without confirming thb ruggotlon by blood potaa- 
»tum estimation*. In ajxte of the fnxpiency of hypopotissaemu io our tm and 
the markedly low figure* of blood potassium met with in aorae of them, do such 
paralytic manifestation* were encountered thhoctgh particularly looted for 
The explanation of hypopotxaaaemia In the*c cholera caret need* further inTerti- 
gaUcm It may possibly be due to lots of potaaahnn by the excreta in the absence 
of any intake of po tassium estimations of potawium contenti of excreta of 
chokers cava, are indicated to subntantiitt, thb suggestion. 

Pl*sn* Proto*! mxd Dtfydrabm. — The aerere low of fluid leada to a rbe 
In aoroe of the constituent* of the blood, especially protein*. If the inflammation 
of the gaatro- Intestinal mocoo it suffidentij aerere capnTUry damage result* in 
prttein loss. This count eracta the nae in plasma protema produced by blood 
concentration The aum of the two factor* should Indicate which of them it 
more prominent In the c**e* where thu aecond factor b more prominent, 
a ri*e In plasma proteins due to blood concentration, will be prcrented 

The plasma proteins were estimated in 23 cases 16 showed hyperprotrln- 
aerrua ranging from 7 53 to 174 gramme per 100 cc. of blood, white aeren 
caaea allowed hjpoprotefaaemta ranging from 343 to 5-65 gramme. In these 
seven case* bypop rot dnaenua occurred In spate of severe dehydration -t~ + + 
In three and of moderate dehydration + + in two, suggesting t definite reduc- 
tion in the pbama protein*. Is the plasma protein defiat In these c*v* (one third 
of the cases) due to exc es s ive protein loss, interference with plasma protein 
formation by the lrrcr or nutritional ? The hepatic factor a certainly improbable 
or only rmoor is such low figure* of hypoproteinaemb could only result from 
very teTerc hepatic Injury together with hrer failure. Whatever the explanation 
of the reduction might be, the fact remain* that these patient* need restoration 
of thar pbama protein* to normal by plasma Infusion*. The definite correb 
tion of the figure* of the specific gravity of pbama with tboae of phwrta proteim 
prre the former hi value as an indication for plasma infusions not only when 
low but abo when normal a* this normality n apparent I r due Co blood con 


centration. (Table L) 

AsvtanaM vU fiWAyfrstxv*.— In the presence of a normal ki drier dehydra- 
tion u known to lead to prerenal accumulation of nitrogen caj i products, failure 
of tbor excrrtioa b brought about by a disturbance o the aiaibbihty and d'l- 
tribution of water base*, chlorine and bicarbonate* Deeded by the kidneys for 
proper functioning. As a result of dehydration, the effective circulating blood 
diminishes, leading to dr minis bed venous return to the heart and fall in the 
cardiac output, thus reduong blood flow to the organs, including the kidney 
Also as a result of hypochkrraetma, if present, renal elimination of toxic waste 
product* become* Increasingly difficult. ,, , 

Butojtt and Dctta (IMS) have »bown fa fatal case, of cholera, foci 
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of necrosis m the glomeruli and marked changes in the convoluted tubules in 
which casts were found Chatterjee (1945) showed that acute mflammatory 
changes were absent as a rule, although acute congestion in the medulla and 
glomerular capillaries might be seen The changes are more marked in uraemic 
kidneys than in the non-uraemic Rogers (1939) states that it usually takes 
80 to 100 mm or more of mercury pressure to force saline fluid through the 
renal blood vessels after death from cholera, whereas 20 to 30 mm are enough 
in persons dying from most other diseases This shows that during the collapse 
stage the great congestion of the kidney mpedes blood circulation through it, 
and thus may account for the suppression of urine during this stage Moon 
(1947) concludes that in shock the azotaemic manifestations are due to tubular 
dysfunction 

In 17 cases, the blood urea was estimated before and after treatment , it 
was high m 11, the figures ranged from 41 to 179 mg per cent , taking mto 
consideration the fasting state of the patient In all cases the blood urea 
returned to normal after treatment except in three, where it rose, in only one 
of these was anuna present The blood urea figures do not bear any special 
relation to the degree of clinical seventy The azotaemia is also not quahtt- 
tatively related to the degree of blood concentration Although BanerjEE 
suggests that hypochloraemia is a factor in the production of azotaemia, our 
findings do not support this view as no case with definite hypochloraemia was 
found, although salt depletion of tissues as shown by unne chlondcs, is 
demonstrated 

Although dehydration per se leads to prerenal azotaemia through tissue 
dismtergration and circulatory failure with oliguria, a renal factor is suggested 
to operate in addition m these cases owing to the insignificant role played by 
the above factors m some of the patients with high figures ,#also the renal factor 
is supported by the low specific gravity of urine found m some of these cases, 
in spite of the scanty volume passed This renal damage of rapid development 
suggests that toxaemia may play a part m its production 

It is convenient here to discuss the mechanism, effects and prognostic 
significance of anuna and the importance of its rapid correction The amount 
of urine was diminished markedly in all cases In only two, the amount of urine 
was about 500 c c In 12 cases it was about 100 c c , and m rune cases anuna 
was present The eight anunc cases fell into grade ++ and + + + (See 
Table II ) This shows that the anuna is partly related to the degree of clinical 
dehydration, but circulatory factors, especially the Venous pressure, also play 
an important role Analysis of data also suggests a renal element in the pro- 
duction of anuna as well as azotaemia , we have previously pomted out that the 
latter is not maiply the result of blood concentration or anuna The prognostic 
significance of anuna can be seen from studying the cases of the seven patients 
who died Of these, six were anunc on admission, and the seventh developed 
anuna later on One developed anuna and uraemia with diminution of unne 
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chloride* dunng treatment but wa* aavtd. Thu ahow* that anuria I* a aeriou* 
prognostic sign, indic ating eaergetic correction of the factor* duamed ** 
rcrponjfbb for it* production. 

Blood Sujtr ai Mydnawm.^' The starving condition of dinlen patients 
during the active period soggeat* studying their blood augtr to see whether thei r 
treatment abcwld include glucose administration or art. Th e factor of blood 
concentration i» taken into conajderaboo, and for tha reason the Mood sugar 
estimation wa* repeated after taline tranafuaian. (Table I.) 

The blood sugar was estimated In 21 case* on admmion it «u lowered 
In two within normal m four cues, and definitely increased m 14 cases, ranging 
from 143 to 290 mg per cenc, and in one case the figure was 565 Thu 
patient had the highest degree of blood concentration and died within 24 hour*. 
The degree of hyperglycaemi* corresponds more or let* to the de gree of 
hsemocnucentration as measured dmicahy and by the specific gravity of plasma 
also it is known that hypergiftaemh occ ur * in caaes of drodatocy failure 12 
of these cases wrth bypergtycsemi* showed marked l oweri ng of the blood 
pressure, and the blood sugar was shown to nsc with the deterioration, of the 
clinical condition. Including the circulation in three caaes under treatment 
OurmjCF. and Sum (19-11) have pointed out that lowering of the blood 
augir may occur in cholera. Thu wa* met with in only two case*. After 
correcting the dehydration and recovery of the dinks! condition, aD blood 
sugar* returned to normal or low normal (SO to 134) in one case it waJ 
65 mg per cent A* to the reason why the blood sugar did not rise in apete 
of blood concentration in six cases, one may speculate that these patient* 
atore of glyc o ge n in the Liver and muscle fa *o depleted that no nsc in blood sugar 
occur* they all rose to norma] figure* after treatment with saEne and glucose. 
The amount of the, fatter was not particularly greater than had been given to 
other case* with hypergfycaerrua. Anyhow a norms! or low Wood sugar call* 
for earlier glucose transfusion to correct this deficiency 


Suituurr and Conclcbon* or Tux FoaxootNQ Studio. 

I Dehydration is the mxm process governing the degree of chmcsl seventy 
of cholera cases. The grading of dehydration, as measured by the dmicaJ 
entena mentioned, a sa efficient in this respect a* deficit e laboratory pro- 
cedure* dem on s trat ing blood concentration, the beat of these t* the specific 
granty of plasma. 

IL Although the degree of dehydration depends mainly on the number 
of bowel evacuations rather than thor duration yet it appear* that aome 
patient* are more caady dehydrated than others. Thfa gn^ the efimcal measure 
of dehydration, as outlined here, more significant* in calculating the amount 
of fluid needed for hs correction. Chrucal dehydration is the result of both 
blood concentration and tissue dehydration. 

jU -pjjc chalctl results of dehydration are due to k*s of both water and 
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•salts , the former is more important in this respect as no special climcaLmani- 
festations could be ascribed to salt depletion alone This statement indicates 
the use of isotonic saline with or without glucose in the treatment of these cases 
~and gives no support to the use of hypertonic sahne 

IV Toxins seem to take part in the clinical manifestations of this disease 
mostly in relation to circulatory failure and anuria In addition, as a result 
of this work, toxaemia has also to be blamed as partly responsible for some of 
the biochemical changes found, e g , azotaemia 

V The following physico-chemical changes were found in the cases of 
cholera studied and their mechanisms discussed 

1 Specific gravity of blood — Most of the cases with moderate or marked dehydration 
showed definite rise in the specific gravity of blood (13 out of 23) Because the figures 
on admission were higher than normal in only six of these cases due to associated anaemia, 
a single determination before treatment is considered unreliable as a sign or measure of the 
degree of blood concentration 

2 Haematocnt value — The same fallacy apples here Only three showed higher 
figures than normal on admission owing to variability of the red cell volume and the 
frequent occurrence of some degree of anaemia in this undernourished class of patients 

3 Specific gravity of plasma — All the cases with clinical dehydration showed higher 
specific gravity of plasma on admission than normal (15 out of 23) , only six of these 
showed high specific gravity of the blood This illustrates the value of this determination 
as an index and measure of the degree of blood concentration 

* 4 Plasma proteins — Hyperproteinaemia is evident m two-thirds of cases, obviously 
the result of haemocentration In the remaining one-third, hypoprotemaemia, probably 
the result of protein loss, was demonstrated Plasma protein determination is of value 
for indicating plasma transfusion , the parallelism of the plasma specific gravity with the 
amount of plasma proteins shows that the former is of value, being simpler, for this 
determination 

5 Blood urea — Azotaemia was demonstrated m two-thirds of the cases studied , it 
has no relation to the clinical seventy, it disappeared in all but three cases under treatment 
Although it is mainly related to dehydration and circulatory failure, it has no relation to 
the degree of blood concentration, or hypochloraemia A renal factor of toxic nature 
in the production of azotaemia is suggested by the present work 

6 Blood sugar — Hypcrglycaemia was evident in more than two-thirds of the cases, 
its degree corresponds with the degree of blood concentration which is the main factor 
m its production Hypoglycacmia was present in only two cases 

7 Blood potassium — Contrary to previous statements diminution of blood potassium 
was demonstrated m the majority of cases (18 out of 22) It bears no relation to the clinical 
severity, and it was not responsible for any special clinical manifestation, no hypotonic 
phenomenon was found It is probably due to excessive potassium loss in the absence 
of intake The saline-glucose treatment was not sufficient to raise the blood potassium 
in these cases to normal 

8 Blood and unne chlorides — The blood chlorides were markedly increased on 
admission in all cases examined (16 cases) The higher the figures of blood chlorides the 
more the degree of dehydration This hyperchloracmia occurred in spite of salt depletion 
and thus is unreliable as an evidence of chloride disturbance Contrary to previous 
statements no hypochloraemia was found On the other hand, the urine chloride estimations 
show their value as a definite indicator of the presence and degree of tissue salt depletion 
so long as the kidney function is not appreciably impaired The urine chlondcs were 
markedly diminished in all cases examined, taking into consideration the amount of 
unne passed , it w as 3 5 gramme per litre or less in the majority of cases We feel that unne 
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CUX1CVL A XT) B K«r*TJI 1 CXI, ITT CH Cl W CWJXi 


«***» tttmmati U Maxmi urjtzcr d mEo* 

kifmknt tin pMa tbm ci atllm trnm^ *^*7 « -no* 

Pragmas im CKoirrm. 

? Amwtkta, and the trtiUb&tr of p™*r mpoc 
. If JTT*!^ ^ ^rot^ed, deferdm^c may lewd to hrtTenfti* ceUukr chamge 
m addition to th« rflcuu of t uraemia ard azartaemi*. 

. JF} - Artu r ^ prognewtic ecn nrofiiig energetic t mo m ut , wen then rfs out 

of niae ewe* ofamirb did nc< re*pood to the whore treatment tod died. 

(•*) ^2* dtgre< ^ dktnrtwd fcncuWory dynamic* aa meaaurtd part leu Urfr br the 
rewxa prtawite patient* -a hh eery low or uramraaorabla renoua pre»auiw are bwl ral*. 

Ti»Ar«5cr RiccnruiKDto, 

Treatmejit ahooW start irrmedittaJy tb* patient i» arm errs at home. 

1 Aecad any effort during tha trarwfer of the p ati en t . knmobibry k> bed ibouli ba 
unwed upon, c\ on ctario^ d^farottioci tod rgptf t f fl^ 

2. Warm tha patient with bkrirtx cr hot wrtrr bottle* fctr ihort time. Energetic 
beatfn* by eiectne bath*, rtt, b condemned. 

3. Bandage tb* Bmb* at ftr*t-aid rneaaurr 

< Nothing by mouth untfl tb* gamo-mtartlnal Irritation k aHerbted. 

5 Stfamibnl-a. — Ceramine b gl i m n Boon n tb* patknt k Been. Tb* ua# of tb* 
other ttimultot* k left until the clinical examwration decide* tbeir indkxrioot. 

S, Careful narring b of paramount iartpertanea contksuota and thorough obaerratioo 
of the patient cnodhicw b e**-nthL 


7 Fluid therapy — Thk ihould be rtaned imroedutefy tla patient b wen tnffrthrr 
with the preEmlttrry rvpporriof treatment*. Fluid admlnbrralion if graded ptecnefy 
(In qoamfrr and quality) In tha bgbt of eornbmed Bound dktkal Judgment tod adequate 
repeated Laboratory data, gbt* men tlkxa rrjuha, wU* iewuJBderrt or ienpropaT n*a of 
Aukb bad* to pare etnaequencr*. Tba guide* to proper ft-tkl aderdnittratiori at rrrarcb 
quantity and qaaBty are i — 


( ) The d egree of dehydration, c l hue*! grading mentkrwd far thk work b awffi- 
oc&tfy *eaari±e. 

(1) Blood preaaure ettknaticai r+m ua a pte l le ni nary idea of tha degrea of dtr- 
mrbtotea in the arculitory dynwrwta, and whether ctaepcraatocy rwronerra Lr >n Ion 
b p iea e nt or not But aa tienrn in another paper ertartatjon of the ewear* promt* 
b the moat werurata criterion of the aflectioc of the circulatory ayteeni and thua the 
kmer tb* Trnocia p reaaure tha more energetic the treatment should be. 

( ) The degre* of blood cnocrnUatiou e at anatr e of tbr apeerfic grrvtty of 
pixacna u the moat accurate, *knpie aod rapid method for tiaa pr*T* 1 * 4 ’ Th* naora 
tha blood caoceotr*t*» d«a more rapid mfiaaon » Indicated to correct blood WMM . 
abo the ipeetfle gmrty cif nlxwrt* mdieatr* whether plawna rr apeafieally needed 
or ran if low or normal, piaama tram/uaiora are Indicated. 

</) The rrzmmt, reaettext tod {blond a rmtefd of urtne codccicd H4icurly 
Thb procetkira ghrr* uiformauoc oc tha degree of Jehydraricn, thaprearncaor 
&teoc* of add&ta, and rbe derre* of «h depletion aodoaw atdicale* afltab *dmbda- 
tratloct, while the aenount of chloride* far repeated aacnpie* (oeern* the rarur* (notncic 
or hypoteadc) and tb* wnotinr cJ aalm* aoiutiori to be ctMOnuol 

( ) Blood urea eatimiticru — Aeotwemia indicate* n-rtnctaxi cf prtHeina and 
enargrtic correct win of tb* Wood tttoe and the d-ftnbed omilamry djnamca 
repe at e d eatantfiotw are needed to guide th* ctntmuAJicn of the** meawtre*. 

The Arnom of Thai Kttiti — Th« depends manfy on the decree of dchy 
dntion a* mewured rfin^Hy and by the .pacific pranty of pUsma deocboR 
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\ + + + \ ’ "Tcoll er (l 9 ^’ 

£H *"*£** rou,es S^S 5 ?* TST-S** 4 

possible, as **11 ** ® tlvro ugb a sternal P^ eJtpe nenced per^ rcComm end 

3£S st-ss isr^ shwl 

„olne as a rapid . j.ffirrult to find <v,i1ovnn 


Son » - -33 efficient «T 

^ : ^:r;r»te a— - recororoeod *= **— 

a body tempen,^ fW AtaWW*""” ^ „ Hour Th» 

;^±d™lbS c S‘b’«» n 


w 


o-nucu. AM uocmiuL imra j* &C ajou 


(f) FKad ad min istmd should U cwnfeocd so In, „ _ 


*»d tbs too*u* fa *tifl dry with prntwmn. of odxrr 


00 Tbs 

•iffas of dehydration. 
fH) TW 8-4Kwrfy trrio* b will bricn* -100 ex. fa dRMTttJty 
(Jr) Arotsemb k stffl pc went. 


The amount and frequency of administration ahould rrry according to the 
degree of ranatioo of ralne* green sboTc ao as to amid oxer hydration and 
pulmonary oedema the latter ahould be fooled for repeatedly 

Tie Nal are of FbdJ. i AJmtsutrrrJ . — FI in da administered should Contain 
the Ingredients we found mining In there cholera patienta. We hart shown 
that dehydration of cholera patients t» a mixed one of aah and water depletion 
the Litter ta, more than the former and accordingly hypertonic aaEoe treattramt 
suggested by Rocs**, is cmtrs-cndicxte: d not only bearaae of the lots rvre-> 
for *alt than water but alao because of the hypertonicity of ttsaoe fluid the 
Increase of which Increases cellular dehydration. Scientifically hypotonic 
tshne solution 1* Indicated In this type of dehydration, but to replace aah 
depletion as quietly aa possible to co r rect electrolyte unbalance, we recommend 
starting the treatment with isotonic talme solution. As a result of out findings 
of the frequency of hypopotasaaemta, Ringer's solution seems to be more 
scientifically indicated to correct the corn Hoed electrolyte deficiencies. This 
solution should be continued according to the hues grren aborc as regards amount 
and frequency until the urine chlorides reach 5 gramme per litre or marc 
this indicates the replacement of the essential basal amount of sodium chloride 
needed for maintaining a more or lesa normal electrolyte balance. When this 
stage hi reached the solution rs made hypotonic by the addition of an equal 
amount of normal glucose solution (5 per cent.). This latter alao supplies 
nutrient calories, sparing protein destruction, diminishes the tendency to 
atarratlon sodocii and helps diuresis m this stage to rid the blood of arotacmic 
products. This combi nation (Ringer -f 5 per cent glucose hi equal parts) 
should continue so knag as parenteral fluid sdrnmm ration u needed and until 
hyd ration is approached, continuation of such hypotonic (saline) solution after 
this stage may lead to p ulmo nary oedema thus if fluid sdmhustrrtion is sriH 
further needed for eorrectrog any persisting disturbed omibtory dynamics, 
arotaermi or oh gum, hypertonic glucose 25 per cent, should replace the normal 
glucose in a proport ion of 1 3 to 2 3 Ringer’s solution until tlieae disturbances 
are corrected. 


So£mm IscitU u the best alkaE otter to idmiruster to correct addom 
its use ts not associated with the tendency to change the reaction to marked 
.rv-.fatU n with sodium bicarbonate, and there is no need to fottaw the changes 
m the *n,,r rtserre to trend this shift. ADukw is deleterious to the patient 
especially to his renal functions, which we aim to correct. Accordingly if signs 
of aadosis are endent, the reaction of the unne and the presence of ah hunger 
type of respiration, were sufficient criteria for Its detection, the sodium lactate 
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can be added to this Ringer’s solution or combination at any stage, in the 
proportion of 25 ml of con (molar) sodium lactate solution to each litre This 
can be continued until the reaction of the urine becomes neutral or slightly 
alkaline and then stopped 

Plasma transfusion — Only a solution containing colloids can reconstitute 
the volume of the circulating blood In this respect, blood plasma is the best 
as at the same time it corrects hypoproteinaertua if present, and supphes specific 
and non-specific antibodies Accordingly, plasma transfusion, if available, is 
ideal and should be administered as early as possible at the beginning of treat- 
ment with the Ringer solution in doses of 500 c c , which can be repeated two 
to three times, as indicated On the other hand, plasma transfusion is not 
usually available in sufficient amounts for every case In such circumstances, 
we feel that plasma is particularly indicated with the fluid infusions and should 
be resorted to in the two following conditions Very low artenze and venous 
pressure , normal or low specific gravity of blood plasma. 

Both human plasma and calf’s plasma prepared by Barsoum (1948) were 
used, the latter was followed by some reactions (fever and urticarial rash) 

8 Specific Treatment — Although some agents affected cholera vibnos in vitro , their 
therapeutic value in cholera cases is not agreed upon 

(a) Sulpha drugs Studies by Griffitts (1942), tn vitro and in mice revealed 
that sulphathiazol, sulphadiazme and sulphaguanidine are active in inhibiting the 
growth of cholera vibnos The epidemiology unit No 50 studying the treatment of 
cholera (in Calcutta) came to the conclusion that the most striking effects appeared 
to be due not to chemotherapy but to plasma transfusion, nevertheless they believe 
that chemotherapy in addition to hydration treatment lowers the death rate for cholera 
This and other reports show that chemotherapy by sulpha drugs is justified as a 
clinical experiment It appears to us that sulphaguamdme is the most suitable for 
this purpose because of its marked local effect and little absorption, soluble absorbable 
sulpha compound may, m these oliguric patients be harmful and enhance or aggravate 
the renal dysfunction This compound was used m our cases m addition to the above 
treatment , it was noticed that if the drug stopped early (after 3 days only) some 
diarrhoea may reappear, to disappear again on its re administration, therefore it is 
advisable to give it for at least 1 week (better 10 days) 

(b) Streptomycin — Although certain strains of the cholera vibro are highly 
sensitive to streptomycin in the test tube, Reimann (1946) believes that it has no 
specific effect in the treatment of cholera As the oral route may be of some effect, 
we tried streptomycin by injection and orally m some of our cases, the results will 
be discussed m another paper 

(c) Antitoxic sera — As a supplement to sulphaguamdme, it proved to be effective 
m severely toxic cases No cases of uraemia appeared in the senes m which Ghosh 
(1936) tried anti-cholera serum It was not available for the present study although 
its clinical trial is suggested 

9 Treatment of complications of cholera — The following complications occurred m 
the present study (42 cases) 

(а) Otitis media in two cases recovered under penicillin and local treatment 

(б) Pneumonia m three cases (one case followed pulmonary oedema) They 
were cured by penicillin 

(c) Jaundice m one fatal case 

(d) Se\ ere gastro-mtestinal haemorrhage in one patient with cirrhosis of liver , 
saved by repeated blood transfusions 

(e) Abortion m five, these showed marked improvement later 
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CUBICAL Attll MOCKX1UL ITlDItt IK CJttTLOU 


(/) MurbOlifiMTO r**h tpprerrd m three con, there did not rrcrhr* plrwTLL 
(t) Tetany in f cmtl t patient appeared three day» after my p tm th* Inftukm, 
which tottumed no ilkmll, it rcct m ed for 3 diyi and each tlere rt disappeared after 
calcium infection bttrrreiremly 

No ►ttjtttlae were met with in thb aerk* otnerred for a period of 3 to 

4 week*. 
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Transactions of the Royal Society of 
Tropical Medicine and Hygienf 
Vol 43 No 1 July, 1949 


CORRESPONDENCE. 


ABNORMAL FORMS OF PLASMODIUM VIVAX 

To (he Editor, Transactions of the Royal Society of Tropical Medicine and 

Hygiene 

Sir, „ , 

We have only recently had an opportunity of reading Dr J W Field s 
paper on Morphological Variation in Plasmodium vwax which appeared in 
Parasttology 34, 82, and was reviewed in The Tropical Diseases Bulletin , 40, 7 
This account of abnormal forms of P vwax interested us very much, as the 
pirasite descriptions resemble m some points parasite infestations that we 
observed in three cases infected m the Moshi district in 1937 We, unfor- 
tunately, had no clinical notes on the cases as they had already commenced 
tieatment at the time of examination of the blood films, but, morphologically, 
they resembled those described by Roberts (1941), and named P tcilsoni East 
African Med Journal, 17, 215 

The points of resemblance between tfiem, made at the time from notes 
and camera lucida drawings, and those desenbed by Dr Field are 

(1) Multiple invasion of single red cells with up to four parasites 

(2) Distortion of the host cell (many w'ere quite astonishingly distorted) 

(3) Compactness of the smaller parasites 

(4) Closely packed schizonts 

(5) Resemblance of parasites to P malanae except for their presence in 
enlarged celh 

The points of difference arc as follows 

(1) The corpuscle was always enlarged, sometimes \ery greatly so, and 
paler than normal 

(2) Suppling of the cdl cither absent, or if present, of a faint P malanae 
npc, or trabeculation of the cell 

(3) Parasite^ occasionally seen which were separated from the corpu^clc^ 
tn which they had gnnvn 


c 
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(4) The multiple parawte* in tingle cetb wtrt pracucaGv never vacuolated 
ring*, but were of nrml form and tire. The chromatin often appeared »e pirate 
from the cytopbenn, end in *otne cues the impreaawo received by the eye wxi 
that of varioua Httk piece* of chromatin and cytopham dotted about the greathr 
enlarged cell 

It it probable that the parasite* described by RnMotra (I£M 1 ) acre a bo omul 
forma of P rmrx but nhether the original parasite* ate obaened in 1937 and 
demonat rated at a meeting of thra Society m 1933, were alao abnormal forma 
of P rrrex t* more doubtful. 

We continue to hope to encounter them again and hare the opportunity 
of mating reported examination* and parasite drawing*, together *ith a com- 
plete clinical history 

! am, etc. 

Makouiit \\ njox mb dtu 

Malaria Laboratory- 
Mob era, 

Tanganyika Terri tore 
East Africa. 
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MALIGNANT MALNUTRITION 

Sir, 

I was very interested in the paper by Dr H C Trow ell on u Malignant 
Malnutrition ” 

A little over 30 years ago I encountered malnutrition m the prisoner-of- 
war camps in German), especially m Lamsdorf There was no tropical disease, 
but depigmentation of hair was to be seen, and the summer of 1919 produced 
the dermatitis 

Later, in the Buhoba District of Tanganyika Territory, I saw and attempted 
to record a food deficiency disease, and thought it was pellaginous, associated 
with protein lack A few years ago, in India, one had only to w r alk amongst 
the population to see much evidence of malnutrition It is to be seen in this 
country in the milder form 

It seems to be accepted that classical pellagra “ is rare in the tropical 
regions of the world n That may be so, but I saw several beautiful “ necklaces 
of Casal *' m Innga, Tanganyika Territory 

It is all very interesting, and it seems strange that we arc about to approach 
these poor areas for some of our foods Perhaps a few crumbs will fall from 
the table to help my former friends of the Tanganyika Territory 

I am most grateful to Dr Trowell, and wish I could lmc been present 
at the discussion 

I am, etc , 

John llAKKNLbb 

24, Hermitage Gardens, 
hdinburgh 
2 3rd April , 1949 
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FROCEFDINGS OF THE FOURTH INTERNATIONAL 
CONGRESSES OF TROPICAL MEDICINE AND MALARIA 
WAmcfOTot, 1948 


ComfrnJxm 

Sre, 

May I retjueat the hoapitaJity f your pages to come: a gr/re typo- 
graphical error in my communication n The Relit ionalup of the Haemo- 
flagrUatea.” which appear* in \oL 2 page 1110, of the Procnribxfi of tk* f-ntrtM 
CmH^Ttsirs of Troptc */ hltdictmt *xd WgUng Maahingtoo IMS. 
(Published us 1949), 

In tho paper two fines hare been interchanged with the remit that the 
Correa ponding part* of the text are mcotnprebenaible. It ia now too btc for 
my alteration in the anginal publication but the error could be rectified by 
drawing attention to ft in the leading jounuh of tropical medicine ta follow* 
Cem[rmdum On page 1113 hoe 22 should be transferred to Coe 39 
and net rmt 

I am etc. 


C. A. IIOAir 


\\ eOcome Laboeatonea of Tropical MedtctOC, 
London. 


Af-y 25th, 1949 


CORRIOENUUM 

Dk rf Jcftomcw* so hiWrrn m rtw «Und \ h L»»U, Fa bv I \ 1 IIOM-on. 

\nl 43. P 4*7 

Ptwtn*r»ph 7 repnaeWa dw upper jaw wvl should be r»rrn#d. 


o> *• 
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ANNOUNCEMENTS. 


NEXT MEETING OF THE SOCIETY 

The next meeting, the Opening Meeting of the 43rd Session, will be held at Manson 
House on Thursday, 20th October, 1949, at 7 30 p m Professor H E Shortt, c i e , 
md, will deliver his Presidential Address, entitled “Tropical Medicine as a Career 


MOVEMENTS OF FELLOWS 


The following Fellows from abroad have notified the Secretaries that they are 
temporarily in the British Isles Letters addressed to any of these care of the Royal Society 
of Tropical Medicine and Hygiene, Manson House, 26, Portland Place, London, W 1, 
can usually be forwarded to the home address 

To ensure the accuracy of this list, Fellows named below are particularly requested 
to advise the Secretaries when they return to their stations abroad 


Abbot, P H , Sudan 
Abdel Messih, Egypt 
Agrawal, J P , India 
Ajose, O A , Nigeria 
Akwei, E , Gold Coast 
Apted, F I , Sierra Leone 
Awoliyi, S O , Nigeria 
Bannerman, E W , Gold Coast 
Birrs, P H , Assam 
Bloss, J F E , Sudan 
Burke, MET, Assam 
Calwell, H G , Tanganyika 
Campbell, G , Trinidad 
Chao, Wei-Hsien, China 
Chartres, J C , Nigeria 
Chilton, N , Tanganyika 
Clemmey, A N , Tanganyika 
Copeland, F J , India 
Cooper, P R , Nigeria 
Cosgrove, P C , Sierra Leone 
Davidson, Lt -Col T J , India 
Dickie, Robert, Nigena 
Engler, G , Panama 
Farman-Farmaian, S , Persia 
Franks, A C , Tanganyika 
Gauld, E R , Gold Coast 
Hadden, W E , Gambia 
Harding, R D , Nigeria 
Hawk, A J , Gold Coast 
Hill, K R , U SA 
Holmes, R E , Belgian Congo 
Howard, A C , Cyprus 
Hunter, W , Nigeria 
Innes, J Ross , Tanganyika 
Jackson, Esther, Tanganyika 
Kelsey , II A , Nigena 
Kent, Lt -Col P \\ , India 
Lesh, J I , Nigena 


Le Sueur, E , Sarawak 
Low, Nan-Wan, Malaya 
Lwin, R , Burma 
McArthur, J , Borneo 
MacGregor, R B , Malaya 
McKenzie, Alan, South Africa 
Macnamara, F N , Nigena 
Majekodunmi, M A , Nigena 
Mol, Hing Y iu, Hongkong 
Mtawali, C V , Tanganyika 
Mungavin, J M , India 
Mwaisela, E F , Tanganyika 
NrcHOLLS, L , Singapore 
Pasqual, J R H , Nigena 
Ram, J W , Burma 
Reed, J G , Malaya 
Renner, E A , Sierra Leone 
Ritchie, G L , Tanganyika 
Russell, H B L , Gold Coast 
Sekar, S C , India 
Shah, Fulchand, India 
Shearer, G , Nigena 
Simpson, T , Nigena 
Sru, Ka-Hee, Hongkong 
Smith, Lt -Col M C L , India 
Sur, M L , India 
To, Shiu-Yuen, Hongkong 
Twining, H , Borneo 
Urs, Basavaray, India 
Wijerama, E M , Ceylon 
Wilkins, E G , India 
Wilson, Carmichael, Nigeria 
Wilson, T , Malaya 
Woodman, H , Sudan 
Worth, H N , S Africa 
Wright, E J , Sierra Leone 
Yeo. K C . Honekon^ 
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PROCEEDINGS OF THE FOURTH INTERNATIONAL 
CONGRESSES OF TROPICAL MEDICINE AND MALARIA 
WAramoTDK, 1948 


Corrigendum 


Sr*, 

May I request the boapitahty of yoor page* to correct a grave typo- 
graphical error in my com mum cat i n on The Relationship of the Hacroo- 
flagellate*," which appeara in \ oh 2 page 1) 10, of Lbe Procetdagt of tkt Femrtti 
International Cougmset of Tropical Media** and Malaria, Waahington, 1948. 
(Pubhihed m 1949.). 

In thta paper two line* have been interchanged, with the rerult that the 
correapoodlng parti of the teat are incomprehmafble, It J* ncr» too bte for 
any alteration in the original publication, but the error could be rectified by 
drawing attention to it In the leading journal* of tropical medicine ai folkrwi 
Corrigendum On page 11 IS line 22 ahould be tranaf erred to hoe J9 
and rar rrrx*. 


I am etc-, 

C. A. Hcuar. 


efi come La bom one* of Troptcal Med tone 
London. 


May 25th, 1949 


CORRIGENDUM 

Dwurj Jctorocw. tn children m he wLrnd f t rU Lena. Frm br 1 \ uTrtov-o% 

\nt r «7 

PhoOvraph 1 rrjHTient* the pperjaw and ahouM be mmrU. 
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to advise - 

" t> VI Sudan 

ABB0 T, WLeSiH. Esy ? 1 

Abdel Mess p ^ i n dia. 

AgeaV/m.. J ^ lge na 

^■S’i 6 siS'S»~ 

l ^!-..t e'STG°' dCo ‘“ 

Banner^ > Assam 
Bieks, P £ »_ Sudan 

B^oss, J 1 ^ it* Assam i 

Buekb, M B ’ Tanganyika 

CalWELL, n Trinidad 

CW^&hH, China 
Chao, W Nigeria 

CHARTBES, J Tanganyika 
Chieton, H > ^ Tanganyika 
Clemmev, A > dndia 

Copeland- r B 

Cooper, P B , s» sierra Leone 

Cosgrove, \ . r 0 \ T I , Ind 

SS^ROBEKT.N^a 

£nglER, G , EaB ^? a s , Persia 
BARA'AN- EM ^ 1A r^ig a nyika 
Pranks, A ^ , CoaSt 

Gauld.E h, bw 

W ADDEN ; B D,Nige« tt 

Harding, R Coa st 

Hanve, A J > rv c a 

Hiu- K B Belgian Congo 

. p* Cvpn^ 3 

Howard, A C , > w 
HUNTER- W , , P* Tanganyika 
S Tanganyika 

Jackson, Nigeria 

KEiREV.H A-^ j^a 

tC'ekTi Lt _ '^° 1 

Si«,3 ^-^ cna 


McKRN-ai-. ‘pH, Mig eri 
Macnamara, C a , Hige® a 
MAJERopuNMB ' Hongkong 

NIok, Hing > Tanganyika 
AHaWALi, ^ a 1 , India 
NLungavin, J Tanganyika 
AIwaiselA, t- gj’ngapore 
NichollS, > • . H Nigeria 
4 Burma 
RaM> t Pr Malaya 
BE ®- 1 k’a Sierra Leone 

Benner, E > Tanganyika 

Ritchie, G L- ^ « old Coast 

RUSSELL, H » ndw 

S’l-CHAND. 1 ^ 

Shah, r 'Miee ria 
^ hE aber, » Nigeria 

ST« 1> W« 

To, Shiu Borneo 

Twining, t* • i n dia 

Hrs, BasavaRA ^ Cey \ 0 n 

Wijerama, h lndw 

WlLK! ^’ C armichael, N.gena 

AVlLSON, Alalaya 

Wilson, T, i gudan 
Woodman, n, 

Worth, H i - _ Leone 


*EW HONORARY FELLOW! 

dectej at Cmmd 19th June IW9 
M J A- J OwxrrTtx Sooth Afnea. 

Dt Paw. F Rrro-L, U.sA. 

D Wil»wi flUtrmt, LLJLA 
D N H S»tLLr«wwi, Holland 
D \\ IL Tallvutk} UA.A. 

*rw rtLLowi 

At the wrtinf of the Society held at Manaoo 1 rmwe on (Mi June 10-19 the Gdfem to* 
-H candidate* were elected Fetid** ot the Society — 

Akxtxlu Aioclwahu Z-, IU, m *. (ctiu), d.t m * (ckc.). Sudan. 

AU XlottAitro Aman, ujjl, DipWna, Kitchener School of \habetoe Sudan. 

Antt Iwah u, Diploma, Kkchene School of Medicine D /Aaat. Director Sodm 
Medical Seer ice 

Budta, Ddcboianakov, w.a. (cai_) Irvha. 

Rvotjte, Dtwuda*, wa (cai_), India. 

Bhattacfiajji L m a, d.tjl, bml (calcittt \ India. 

Saoarc*, Otto C, mo (rurrt hid, cot.), UJA 
B»owx Autwo, wja., cm a. (mot.), r « c.rjt., Niter*. 

CAUW.VJt.rT*, PwCDCCOA H. max {vtXTUtX Phaippine*. 

C VPmx, A. EL, W.D. (ultatt), n.rti (dckjn), Coiooel, l*±r RJlMC 
Chdt Tkj Tu alb. (tali xun col, chcta) ixt.u. (Calcutta), CfJna. 

CHTCHUt, IJ, max (xA'acrro, utUTAar um acnoot). Chk*. 

D\a, Coe* iloKW, at* d.tja^ d.p.h (cal.), A*c MalarWc*nt, Wear Ben**!. 
F*u*a*oo F £x, alb. (rjnurrtKn) Phihpjnnea. 

Craarre RoaratT Surm, MJL, ct» ». (qul), Southern Rhndeua. 

Haxtw, Hama-vil. D J U JL, Sudan Medical Seme* 

Hatkal, Axtww P wax, Col Med, E anrtfam, (CafaQ U_S A. 

JIotACH, I Lam, it*, j.ol (»rm TramutD}, South Africa. 

I lac. Yd Max, w.d i.ar. ((hamohai), Ilonthon* 

Jxcwnrau, Lid A, U, mjl (tncHiotx) Lieut. MAC, U S. Nary 
Jawajux Ijctctl 8 maca (rea) l_a_c.r (Lovp.i, Rnttih htun 
KtWtAAV, M, A-, ALD. (mtrt) Iran. 
kOO Pn kM, wax (xAX*nq3), China. 

Lawtixc*, Dattd, ha U. (loxtx), En*bnd 

McQuat*, I Iricirr Onrr M.t_ 'Ll, * mnt. ( xxta*.), M.a_rJL (cmx) un CJ" (lontx) 
Nigeria. 

McQcai, R Mr c* ail, ha, pakaut (tvl. xi), U-S-A. 

Mum, A. Hcm-A*D ww, ex 1 . (ta \ D M I. Royal N.Z. Air rorcc, Near Zealand. 
Muntrymo, M A-, Drr jc (umrrocw), % rt. Rraeareh Officer Sudan. 

McrrT GC TMT*T J H, ha, au. (mry ). HoraRon* 

^Idqwi, Dimar, ma, ch.i. (caittotn) South Africa 

Onx CiWTHTTTN A^ VLJLX V (*ND.X UJLCJ' (LONtx) Cold CoAW. 

Pajda, Rwnr UACA (nto ), LXc r (lct.dJ, Nynaaland 
RiXTrroarr ftoArar C, bjc. (fxm tacxarrr) UJ-A 
RmoLO, Jetet max, ha. (MaryUnd) UdA 
Row, Soot Gaxoonr wax (ntULOT). Fiji lalaxk. 

,So*A*<VO. )! O HD. (ya&co) DefTTC EpademiolntuL L AA 
Srrrt, A. J W iuttlv, m d (nom) n.TA4. fc u (<xn.), Ena brv I 
Sttwaht Llx )IS,UI ou. (uumw). South Iran. 

ScntOLtxus R M.a ■* (tunau), n PAi (c.O_), India. 

Tamhewcttt / R C t-wa, (crrtcrv). Ceyke. 

Thctjactc U-r Gohdon \u ola (unDOt), Niftru 
Ttwtu, ^ Awruoa D w (atwdo) UJLA- 
Wnjox. W C,HJ u. (loxd ), Southern Rbodewa. 

Wottn, GmtUX m «- ph* (« -vmniia) En*l*nd (Boot Pure Drut Co ) 
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waowfademeirt be mad* of tb*rr fcurrin* «ppr*rtd In ih* Tioaucnow. 

r*i«rt ibouid. If pooribie, b* ryp-rrWi they *bcrtW be corvdrefa wrrrteri with 
wWect matter lop^Cy *mmgcJ *nd eub-dWded j w«i refuroc** *od *bbr»rf*ri«M 
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forty-second anneal general meeting 

of the Society held at 

Manson House, 26, Portland Place, London, W 1, 

on 

Thursday, 16th June, 1949, at 7 30 p m 


Thb President, 


Sir Philip Manson-Bahr, cmg, dso, md 
in the Chair, followed by 

Professor H E Shortt, c I e., m d , d sc , d t m &.H , 

(the new President) 


, FRCP, 

Col IMS (ret ) 


business. 


Report of the Council for the Year ended 31st March, 194 
The Annual Report of the Council was presented by t e on 

Secretaries ^ proposed the adoption of the Annual Report, and Dr 

A K Cosgrave seconded the resolution, which was earned 

The Hon Treasurer (Dr J C Broom) read his Report Hesaidth 
the financial position of the Society had improved during the year excess 

of income over expenditure was £522 During the year the rents from resident 
tenants had increased by £925 , in a full financial year the increase would 

amount to about £1,800 run rioo hut the 

Receipts from letting the Lecture Theatre have fallen by £132, but the 

income from this source is bound to fluctuate Repairs cost £ > 0 '' . 

we hope to recover £54 as war damage The income from sales o e 
Transactions increased by over £500, while the cost of pub s ng e y 

£isi 
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Dr C Btttley pTopoaed and Prolwwr H B Day accorded the adoption 
of the Report. The reaohition uat amei 

Election of nn Avurr Committee. 

Dr \\ E. Cooke, Dr C. A Hovra and Dr P C C G ttsiuM were 
re-elected. 


Ettcnox or President Two \ tet Paotoom jc<d 
TwESTT CotTXCJLLOlU. 

The Pmldtnt Sir Philip Muuoit-Bahr then anmnwoed the rejult of 
the Ballot aa follow • — 


PraUent 

H. E. Sho*tt c. t M a oicl, CoJooH I M3, iitt) Prefer**- 

I Kt-Prt ud tMJ 

*Cr»oi Mxcdosuxj, no. d pj-l. o.tm Prof«*o«- 

•Sir Jonx TattjO*, ca*, n-xa. m.ol, llb, d pjl, Major-Omenl. I. M3, (ret) 

Cm»tSkn 

A. R. D Aba\», u.d fxcj o t al 

Jorct JUxxrr mcx, xa cx .r st, d.tm A n_ L Brl*»d>er (Ur RAM C-t 
} S K. Boro cuaJL, ixn., dj\U_. D.TJi A H, BetyrJjrr (l»re RA2VLCL, rrtj 
J C. Booou, o.«-X, M.D. 

P A tfcxrox e-seex, mjlca uxj o.t_m. ft n, rjL, Prof«*or 
C. C. Citnrmju.'* o.* t, wm, mxcj arv. 1 R. 

T PL D TTT OO-X, KXJ DTJL, P rof e ra 1 

tv, Hamiltos Faihuct cjx, u.u. cue-, x.c.r jt * Prif erat 
ft. XL Gokdctx, cox, .xc.r- d r.M., tjx_, Profcrar 

C*m_ J PUcsxtt h-d. iuxx tvr w. An 
R_ Bwi-ccl f LiwTX, c.m n , ux, mju rax* 

F_ (I. \ frr Haocx, c xx, n_o r Ji c.r LwoL-Colcwl LM3 (ret-L 
E. XL Locm, mi. ij olP.il, d tjx A ix 

5u Gxowat R. M RoaaxT c.L» iu>, r* ex u.T v. A W, Coiootl LM3. 

B. G Mua tth, \tx, lx, arm. Profawar 

T C. Vowrtr*, o Lt, W-D, fjlcx IXT-M. An. Air \ tee MwrPal RAF 

F MtnovraOTD u.o jlcp t \l 

L. P.TtjLUCD N sxirx, c. I J, pjl x 

Eire D Fit cc> lx, exxo CLxo. h.x, M 

Chuclil XVoxocm, m d. m xxcr d.t-m. A «. 

New Nox*n*tjori- 

The President (Sir Philip Hanion-Bahr) ThU » my man-acnj, and in 
airtging it I propoae to gne an *ccount of my atewirdthrp mer the lilt 2 yean 
which have jiot Anted away 

It ta aatrifactcrry to be able to announce that tin* Society moi flourixhmg 
condition. The numbe of Fdkrwi t» greater than erer before. Me are grad u 
ally approaching tbe 2JOOO mark and, to be prtciae, as now hare 1,961 
Fellow*. 

My period of office hai been marred by two great loiaex I would refer 
once more to that of Dr Clivaun \Io«lft Urcro-r to wh«n we all owe »o 
much. The good he d d in ht* life will lrrr after turn. la the death of an 
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A* J 1 *** beard we are particularly fortunate in haring Dr J C 

Broom *. Treasurer Then there are our three lady secretaries, who hare 
trade hfe *o easy and this Sooety a rery happy ship, and as such I am rare 
It rriB long continue. Moa WextOT** mantle baa fallen upon Mm Horn* I 
shoulders, and it fit*. 

FmaDy in handing over to my succewor I am to happy that h is Profeaaor 
Sjkwtt He i* one for whom I have the moat intense admrratkm, not only as 
a moat industrious and successful reaearch worker but also a s ■ mm and as a 
rportaman. 

I can only wash him as enjoyable a period of office aa I hare had. 

The retiring Pretident then in rested Profeasor H E. Strorrr with the 
Badge and Chain of office, and inducted him to the chair 

Professor Shortt I hare listened in tome embarrassment to the remarks 
of Sir Philip MaXiox-JLahr, but I can aaaure you sincerely that I approach my 
task aa President of our Society in all hamilitr This it not to be wondered 
at when I look back upon my predcceaaora in office. I ace those giants in 
attainment Sir PATRICK Maioox and Str Rotajld Ron, Sir D\vtd Biuce, 
Sir William Lcshmax and Sir Axdkew Btuouw, Professor Sirruna and 
Colonel S. P James — all oow pasted on. Happily win with ua, I s« Grata 
Carmkjsa fl Lott Sit Lrtmw) Rocem, Sit Harold Scott and my old chief 
and acterrtffic hero, Sir Rickard Chruto runts, and others I might mention 
while only re ce ntl y departed is that greatest of Enghsh prctotooJogiats, Dr 
C. M Weston Surely this is a goodly company enough to make any man 
humble. 

So far I have not mentioned my immediate predecessor Sir Pinur 
hUxsON-BainL He la the bearer of the most honoured name in our Society 
and I am only paying tribute to truth when I say that be has added lustre even 
to that name. Wherever tropical medicine a taught or learned, the name of 
Maxsox B Ala a a — I was going to aay household — per ha pa I should more 
appropriately aay hospital word. As editor of the moat widely used book on 
trop+ca! medicme, hi* name a known throughout the tropical world, and I 
suppose there a hardly a country which does not contain at least some of the 
Mill Firing products of ha clinical acumen and akjLL 

He has made-ha enm contributions to anginal reaearch in subjects such aa 
filariasa and amoebic dysentery and ita compb cations, to mention only two, 
but h la as a bom teacher that he a beat known t thousands of atudenta in all 
parti of tbe world We all know the skill often allied to a boisterous humour 
with which be drives home a dimeal point at tbe bedside I often wonder bow 
he does it aa on one occasion when 1 taw him demonstrating tbe use of the 
sigmoidoscope to a large company and h remarked Now I hope every 
thing goes right if the patient was a duchess I know the light would fad " 

b faded 1 — hut came on again to allow tbe completion of the deroortstraUon. 

Surely a masterpiece of technique 1 
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He u on the staff of the South African Imtitutc for Medical Research 
and n ■ lecturer cm tropical med i cine at Vi'itwaterrrand In addition, he haa 
■ record of dratinguuhed war acrvice from 1940 to 1*45 during which time 
he showed great ability in orgamratkm. In 1942 he »u seconded to the Inter 
national Health Diviuoo of the Rodcfdkr Foundation for work on yd low ferer 
and horookigoui aerum yaumbee. 

Hu chief" contribution to medical aoence has been mi A; smcc ha return 
in 1945 to the South African Inatrtute for Medical Reaeareh especially with 
reference to nru* and nckettual diseases. In the field be ha» been mat rumen til 
m demonstrating the exmence of louse- borne typhua in South Vfnca, m 
ahow ng the presence of flea-borne typhua in Natal and in working out the rtJc 
of various tick* m the apread of South African tick typhua and the tranaoranan 
tr an a mm ion of nckettaiae in the arthropod. Finally he haa demonat rated the 
practicability of producing rickettsial Tacrine after intra nasal Infection In 
gerbda. 

*Tn other direction* he baa aiao done good work — in meningococcal menin- 
gitis, in trypanoaormasta, black water ferer re bpsing fever and onyalai. It 
wth therefore, be seen that I>r Gea* haa performed a great wort for hta 
country and haa carved out for himself it such • oomparati'idy early age, an 
almost unique position. He is therefore s most worthy recipient of the 
Cl i al_mvi* Mnut for 1949 

Dr E H CJursr Dr Gui haa saked me to receive the Chalmers 
Memorial Medal on his behalf He » indeed aocry that he wa* unable to be 
present himself to thank you and your Council very am cere It for the award 
of this Ttry high honour He would alto have liked to express bit gratitude 
to the Fellows of thu Royal Society for it wa* at these meeting* that he waa 
ms fared to take a special interest m the diseases of Tropical Africa. He also 
wished to take thu opportunity of thanking his teachers, many of whom are 
here tonight, who stimulated him to make what contributions be has io adranc 
ing our knowledge of tropical diseases of Southern Africa. 

On reading the hat of previous awards, we were surprised to find that 
he ra the third South African to be awarded this medal The other* w ere Dr 
Max To rn r* mho received it in 1909 and Dr E. M Lrrrmir, who received 
h m 1915 However Dr GtA* is the first South African to be awarded this 
n-u-rlil for invcstigitiorts carried out in South Africa. !\ are cape cully gratified 
that work done in our fir -sway country should not only not pass unrecognized 
but should be deemed worthy of thu highly coveted award, which I have much 
pleasure in accept ng on behalf of Dr Jaiici Get*. 

Amtnuuemt to Law*. 

Sir foiCs TaTLOI proposed the acceptance of the amendment*, and Str 
Harold Scott seconded. 

These ha r been circulated to all reflow* of the Society through the medium 
of the Transaction*. \ o! 42, No*. 4 5 6. 
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ORDINARY MEETING 

of the Society held at 

Manson House, 26, Portland Place, London, W 1, 

on 

Thursday, 16th June, 1949, at 7 30 p m 

The President, 

Professor H E Shortt, cih,md,dsc,dtm &h, Col IMS (ret ) 

m the Chair 


PAPER 


THE CHAGAS' DISEASE OF URUGUAY 

BY 

RODOLFO V TALICE 


It is a great honour for me to pay my first visit to this famous Royal Society 
of Tropical Medicine and Hygiene, of which I have been a Fellow since 1936, 
and to be able to show to a public so well qualified, my film illustrating the 
disease as it occurs m Uruguay Chagas’ disease, or American trypanosomiasis, 
occurs elsewhere in South America, in Brazil, Paraguay, and probably m British 
Guiana But before showing the film I should like to give a short paper about 
the disease, which is a summary of my 12 years’ work This work up till now 
has shown the frequency of the disease only in Uruguay, but it has stimulate 
research in all other countries of South America 

The work accomplished at the Institute of Hygiene of Montevideo 
my supervision, between 1937 and 1949, allows me to state the fo 
essential facts 
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Epidemiology 

(a) There ire m Uruguay only two common *peoes of trbtonse*. Om 
Tnaiom* ruhrmaru, b widespread, of mid habitat ind is only of *econdary 
epidemiological Importance, The other T ttfrsttu nbo#e common mime 
» “ vmchuci, a word of Indian (“ Aymaii ,r ) origin, b Unctly domiciliary 
The endemic region of Chsgss disease t* the tame at the geographical dirtn- 
butron of T vt/trlMfu. One sane of the country ts free from disease it b the 
region South-East, on the Atlantic coa*L Thu fact constitute* a problem of 
biogeography which a Tory interesting indeed 

(4) The number of human case* confirmed » almost 400 and 3,000 probable 
onea were ttudied the mortality b lea* than 10 per cent. 

(e) The inrestigition by meow of xenodiagtwsi* (by the rector Insect*) 
has shown that 8 per cent, of the children carry trypanosome* in their blood. 
Many of them do not present tymptom* which can be found by cGrocal and 
electrocardiograph examination. The percentage of infection ii certainly 
higher than the figure grrefl suggests. 

Cbad 

Moat patient* show the dtaeaae in an acute form, beginning with oedema 
in both eyehd*, but my researches lead me to believe that noo-oedematou* 
form* nrthout an apparent primary lesion, are more common although more 
difficult to diagnose. 

The prognosis depend* on the age The course of the illness b usually 
benign, except Ln the ca»e of very young children or first infection in adult*. 
There oust be to my way of thinking a premonition atage in many person^ 
exposed to infection almost every night 

A vartable p ercen tage of acute case* (fewer m Uruguay than hi Argentina 
or Braid) show after a longer or shorter delay cardiac locaJiuuon* which are 
capable of cauatng death. 

The symptomatology of these acute va net res, sometime* protein m form 
makes differential diagnosis difficult 

L+borctwr 

(#) The moat conreruent method of dtagnasu a thick, film (as for 
malaria), pronded that it ts well made well stained and studied by a competent 
observer The modification proposed by my coDiborator EaaiVABT has the 
obvious advantage of allow mg the parasite* to retain the typical trypanosome 
appearance 

(4) The xenodiagnosttc method ts of value n experienced hand* but it 
b a slow procedure. The culture of T cmxt a earr to obtain, but blood culture 
ia of no practical value. Inoculation of mice or young dog* has a limited uuhty 

(<-) The Guermro- Machado reaction (c mplemenr fixation test) *ecms the 
only advisable procedure in chronic case*, but it* technique t* unfortunately 
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Discus ti erf 


DISCUSSION 

The President (Professor H E Short!) I think you mil agree wub me 
that we have listened to in exceflent ind very succinct lecture and *t the time 
time I cannot remember when I hire teen ■ film (hit I hare enjoyed to much. 
The Sm would be t perfect teaching film in every way I with we could jet 
a copy for our own claaae*, and perhapa Dr TaUCT can tell ui whether we can ? 
I cannot think of anything better for teaching our own students. In fact, I 
would not now dare to put Chaga s disease on the extrrn nation paper We 
mult therefore congratulate Dr Tauce, and ha char min g secretary on a \ery 
enjoyable contribution, and I am quite aure that someone would Like to ask 
question* perhapa on the actual subject matter or on the beautiful photography 

Doe* he alwaya use the adult stage of the trutoroa In diagnosis ? Could 
he u*e the larval or nymphs I stage equally wefl ? Another point a how long 
does be leave the adult bug* before he examine* them for trace* of parasites ? 
A third question Can he teD us something more recent about the other 
trypanosome which baa been described from South America ? 

Sir Philip Henson -Rahr Excuse me rising on this occasion to congratulate 
Dr T ALICE on his teaching film. Two nights ago I was at a medical society in 
London where a sene* of American teaching films, produced by the .American 
Medical Association, were shown very much on these lines. I was very much 
impressed with the teaching value of those films, more espectallr when it was 
demonstrated to us bow to make a medical film, and the care and orgxnmtjon 
that go into L It was pointed out that at least a fortnight should be spent in 
thinking put the details of the film before proceeding any further and that 
you should plan it m the same way aa the planner! of other educational films 
do. \ou should get your pathologist, your epidemiologist, your p rot otoo login 
and your cTmtcun to think out all the details and get them Into ordered sequence. 
Hiring done this and gone over all the difficulties, you then prepare a detailed 
account in a prfcii containing many typewritt en pages of location and timet, 
in which you propose to do the film. \ou should then put j ourself in the 
position of the students and get them to come and cnucixe all the i nous 
stages, to see if they art mtelhgihle to their attitude of mind. \otl next proceed 
to take the film in sections first f all from the geographical point of new —the 
map of the country the scenery the people the houses, the mode f life animals 
and *o on. Then you proceed to illustrate it with clinical example* Tor 
example heart disease was very carefully shown with vtnous tests required to 
bring out various phenomena. This one happened to be angina pect rts, and 
there were a sene* of photographs of the heart m various stages, also of the 
circulatory supple to the heart and flnahr f the different therapeutic method i 
used for curing the condition- This was rery well shown — the form be the 
drug* end the plants from which they were derived After you had sat down 
and listened to this for an hour you were presented with a composite picture 
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r»ngc, which Lm offer* fevr opportunity* for prolific anophdtne breeding 
Though the smallest of the three tone*, comparing only IS per cent, of the 
*ret, rt contain* 77 per cent of the total popoiatjon. Lhnot, 36 per cent of 
the tret with 20 per Cent of the population, lie* behind the moun trios *ad a 
Inte netted by a senes of mrer* along the bank* of which there i» a belt of jungle 
liable to flood, and the intervening open country offer* ample opportunity for 
anophefine breeding in the form of pool*, pond* and lagoons. It a in couse 
q lienee the most malarious of the three rone*. Guarani, 46 per cent of the 
area and 3 per cent of the population, fie* to the south of the Oriotfco and 
it al*o intersected by wren! nrera, many of which, however are of a high acidity 
which prtreata breeding of Austin wrt h the rend? that much of 

the country 1* ncm -mala nous. 

Typical meteorological data for the three area* are tet out in graphic form 
in Fig 2. Except In the highland* the temperature b combi enily oxer IS C 
in all zone*, the mean annual temperature varying between 23 and 23’ C. 
according to altitude, the relative humidity a high throughout the year except 
in limited areas where it drop* in the dry season, and even In them only excep- 
tionally bdow 60 per cent. Rainfall increase* from north to *cruth from an 
are rage of 2 000 to 2,000 mm. (39 to 79 trachea) end varies in seasonal dbr ributfon 
in different part a, in general occurring a* a mid year wet season. When 
analysed according to the modification of Gill a climatic tone* introduced by 
GasaldoN (19-tS), the southern portion of Guayani fall* Into the equatorial 
lone and the remainder into the para -equatorial none. In both the action of 
malaria tranimraaion b determined by rainfall only 

The population u mixed white (20 per cent), negro (8 per cent.), Indian 
(7 per cent.), and people of mixed blood (65 per cent), and ha* an age and 
*ex distribution typical of a country with an mar eating population ilhatmed 
graphically in Fig 3 Density a on the whole low Tarring from 16 per square 
kilometre m the Cotta-Cord flier* to 0 2 in Guayina where, however the people 
are distributed in pocket* of greater local density It ha* increased from 
2,546 425 t 3,971,213 m the but 30 year*, the increase* being roughly equal 
in the three aonea, but in Llano* this has been due to immigration and not to 
natural increase, the population actually decreasing in die yean 1910 to 1922 
when immigration was at ns lowest The general death rate b 21 I per 1 CO} 
the birth-rate 36*1 the infant moruktj rate 1 17 and amongst that part of the 
population for which there i* reliable certification of the came of death, malam 
is one of the fire principal cause*. 

A separate anti -malaria service was established m 1936 H ha* received 
increasing financial support since then, with which it ha* carried out ertensirc 
surrey* and several Luge drainage project* which reduced A and 

A. dm rhagq and consequently reduced malam, in *ereral large town*. The 
method* u*ed were expensive and did not ttwch the rural population, bvt when 
DDT was introduced auffiaent knowledge of the epidemiology of the disease 
had been accumulated to start work on a Urge scale 
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roountami. Both the mam vector* cany the dr*ea»e m the Coata-Cocdillrra, t 
part of the Mexican zoogeographies! «ub region while A d*rh*p abr* k 
rapoMtbk: m LUnoa *nd Guayana which are nearer the centre of the Bras&Q 
ruinrgKrm Though A. «,W*j I* found In the ear tern part* of the Umo*, 
ocean on thy extending it* area of occupation it a apparently not at home and 
disappear* ipin from invaded area*, dacourtged by the of tonht pool*. 

The datnbution of the apeae* charactertrtic of the different region* a 
*et out in Table I 
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Malaria rarely occur* in the Cnata -Cordillera at ahrtnde* over 500 rQ 
the few mfectiotti *een above that lend are apparently earned by A. pvmJa- 
pm*rtip+nxrs and are ahnyi below 1 000 m. In Guayana it occur* between 
500 and 1,000 m. on the plateau of the Gran Sahana, where A rfarGagt la 
prevalent. It aeema that the factor reducing the prevalence of the tano recton 
in the Coata -Cordillera is the abaencc of Urge raDey* and plain*. 

A tlbrmmi b mort prevalent in area* of low nunfall usually between 
500 and 750 mm. (20 to 30 inchea) and A darlnf i in wetter region*, uanally 
with a rainfall of 1,250 to 1,500 mm. (49 to 50 inches) though the relationship 
may not be a cauaaJ one but merely incidental to a dwtrflrutioa determined by 
other factor*. A ell* mans n a *un-lonng apeae* and A JarGn^t le*a ao, as 
„ *hown by the following data on the percentage of catehe* to different type* 
of breeding place* in Barcelona, Anxoategui given by CtrtA-C ate 1 1 (1943) 
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llnsckuh marmhei near the coait, with a salinity op to 1 7 per cent, ire 
•ource* of A dbtwu taw but A. Jcrkn^ b banbhed by ralinity from place, near 
the coait. With reference to other type* of breeding place*, the in dele* of 
preference from the umc author and the tame town *hotr 



Thb indicate* that these rector* hive t preference for different type* of 
breeding placet, md therefore in inti malms drainage when both ipeoe* are 
present, it is necessary to tike care of practically ill the rurficr utter 

A tUrbnfi a the meat inthropcphiEc tpcae*, entering house* to bfte 
hramni in tphe of inmnb being present in the neighbourhood. The animal 
baited ruble trap* used throughout tlie Caribbean to roearure mosejurto denstoe* 
are uaele*i in the control *od« of A dmrhng j A dbtwupms » more zoophillc 
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for mne specie* are shown. This fluctuation In population density with * degree 
of pcrHxfiatT has been described in other In our case it b probably 

connected w ith changes in the food -cycle during the Urrml stage. It seems 
that this phenomenon has not been reported from other regions, probably for 
lack of standard indexes in entomoiogrcai studies, rhese cycles »re of special 
interest, as shown by the writer (Gabvldo.h 1943), because they explain the 
similar cycles found m malaria prevalence. If thr* holds true m other tones, 
the whole ep*damoio%y of mzltnt, in places where the anophebne cydns bnny 
the density of the mosquito population belcrw the critical point for tranamksaun, 
may depend only on the food-cycle of the vector Unfortunately the Intro- 
duction of DDT wiH probably not allow investigations to ehmdate this peculiar 
phenomenon with other vector species. 


Dtrmmmo^ 

M slant is lest prevalent, m the Cotit-CorJJkr* than In the other two 
repona Three sectors of this regson may be considered separately Tkr 
t rater* utter a formed by the valleys of Lake Maracaibo and of the Andean 
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Cordittm touth and east of thn lake. The north mi portion of thk rector U 
mo*t]j occupied by A in rone* of k>vr rainfall and to a amaBer 

degree, by A Jar&iiftin jungle area* wfth higher ramfalL Here severe epidemic* 
due to /l dJmow hrre been observed t* a coBaequencr of abnormally heavy 
ram, A icrlinp predominates m the central portfoo, but fe the foothill* of 
the ami them port 1 cm, of the Lake Maracaibo or Orinoco Lain*, there tppem 
to be a problem due to 4. *wr tocwn and A ptrmJopUKtifxnmi The known 
epidemic* of the central portion are originated by the periodic fluctuaboru In 
range and denwty charactenrtjc of A iarfragt. Tbe apleen indae* of thu 
portion are higher (aometime* even 100) than tboae of the northern or southern 
one*, an indication that A. d*rb*it ia a more efficient vector 

The central aector of the Cotta -Cordillera begun on the west with the 
k aracuy \ alley and end* in the east whb the Tuy \alley and ha* the Andean 
Cord HI era to the tooth. A. aihcasew a present near the cram and A itriaf i 
In atrme inland placet, but occawcnal mfettatioo by thu species occurs in the 
smaller coastal nlleT* and In the northern foothills. In tbe Cordillera U Lake 
\ alend* at 450 m. with a large valley where both specie* are present In the 
southern foot hilk only A imrhq i prevail*. The periodic fiuctuatkmj of thh 
ipecac* are followed by aemre epidemic* iq this aector Itland* of hyper 
endemic malaria with apleen Indeed above 70 art common In the darling! 
area*, but in the tlbttnamu zone the indexes are bdow 50 generally under 2d 
Nerertbele**, *pleen indexes above 50 have been obaerrrd after tncreaae of 
A albtt isojuu density due to the introduction of rice cultrmioo. In the amallrr 
coaatal nheys spontaneous disappearance of both ipedc* h** been noticed, In 
the emitrm tfrtor formed by the States of Nuera Esparta and Sucre no 
malms is present hi tbe Corddlcia the ik>pe of the hllb not allowing adequate 
accwmiUtion of water for breeding place* f the vector*. In Nuev* Esparta, 
very little milana ha* been found in tbe past a* the very low rainfall of this 
island State doe* not allow A «&juuu to reach effective lot I*. In the State 
of Sucre, both rector* are pre*ent in tbe coaatal ralleya of the west, but in the 
eastern one* a problem due to A mjuAftlu teem* t be present. 

The Llano* region r* the area with highest malam prevalence Howrrtr 
the incidence f thi dtsesae fluctuate* according to tbe different xone*. There 
u a large oce near the A pure River on the south west, which n practically free 
of the drtct*e the apleen mdexe* bemg below 10 per cent. Here A derUtp 
the only vector f the region, is abaent, probably because rrrera wrthout heary 
forest and with marked fluctuation* f lend arc not tunable to it* maintenance 
during the dry reason. Big epidemic* hate not been observed in the LLincn, 
where the endemicrty of the disease i* moderate in the southern portion*, the 
tpleen indexes berag below 50 On the other hand, hyperendetmc malana n 
found with some mdevea of 100 in the northern part*. 

Tbe Guayana, tbe largni of tbe three region*, t* mostly emend with a 
deore tropical forest, email rector* of open country occurring on it* northern 
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limits inti on it* southern stir therr is i hrpe rollmp phtciu co\crcd In 
<n min J darltn*! t< the onh icitor hut here the popuhtion f* !c« rural 
thin in the I,hno< i factor which is profuhh rcspon-uhle for the lower level' 
reached In mihm in this 7»nt where the spleen indcMM arc tcncnlh helow 
iO, although one of Si w n found In <ome ircn 0< the open count n of the 
nonh-cw the \cctor 1 ih<cnt ind the spleen indeves ire ihmit 5 In the 
comh-west hrpe rners (\tdnpo f.unnn) with nut! hhc! w iter hue on 
their hinfs vtlhpc-v free of tmhrn, is no suit ihle breeding pines of J dnrtmsi 
arc present 

* Condition ** 01 Mm Mih 

M-ihrn prevalence ins been divided bv the writer (Gm^uxa, UM c >) 
irun two tv pcs ot duFerent prtcticd Mgnilicintc ba«d unhrn, the consequence 
of vectors developing in nuurd breeding phtev* and additional nnlirn the 
remit of vectors hum: their aquatic evde in trtiftuallv produced breeding 
pliCL> In \ cniruci i we hive to ilnl nmsth with basal itnhn, ind it is against 
tt tint our mim etTorts have been directed \dditioml nnliru is found in 
I <ithur*anm terntarv mainh as a consequence of rice cultivation and mad 
const nn turn, and of this I mcr factor in I areas 
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Another aspect of the tpidcmiologv of the discist which it is import mt 
to understand before the beginning of \ nation-wide malaria control programme, 
is the " condition of imhm M tn the country 1 he orthnnn sunejs based 
on the spleen and or parasite indexes give an idea of the “ situation of malaria, n 
that is, the prevalence of the disease m a conunumtv at the moment of exam- 
ination, or immedntclv before I he “ condition of nnlarn ” means the 
tendency of this disease to change its prevalence from year to year in a given 
area, changes measured bj annual variations in the spleen rate independent 
of seasonal changes I he measures used are (1) the ratio of endermett), or 
the lowest spleen rate observed in a 5-}car period divided bj 5 , and (2) the 
rates of epidemicity, or the highest spleen rate observed in such a period divided 
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\rf the k ITML At teen m Table 1\ when the n bo of endemlatr h low tpoo- 
UTWMDtu reduction of malaria occur* during *ome year* fo i report, tod t 
decicate of the disease obtaraed after a control project mar not be Jpnrfkant 
Oo the other hand, when the rat to of eodenuaty tt high, a decline of nukm 
would undoubtedly be the result of the measure* avd. The extern me work 
done In \eneruelt before the introduction of DDT which aUcmed the clmi 
ficabon of areai with low and high ratio* of endermcity hat permitted the 
derdopment of the nation-wide carapa gn with tha insecticide on a tourxl 
bam. 



Another important fan ahown by the study of spleen inJrxei It that In 
tfate of different degree* of malaria prrrjk-nce a mdicattd by the height of 
these indexes, the age group 1 0 to 14 year* how# no more tpienoroegaiy than 
the group of 5 to P year* of iff (Table \ ). flu# finding demonstrate# that 
eren our enderruc malana t» of a le**e degree than that of the Ethiopian and 
Oriental regions, which a related to the lr**er efficiency of our * nop he line 
rector* tod wa* a reason for the idopuon by the Pan Ameoean Malaria Com 
million (1W7) of the age group 5 t Ha* the Undard group f r »pleen indexer 
to thii region. 
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Tbs morbidity nl*i »re bsssd £>■ flfWM from Actrigi*, Portmusss [ BcrcrkuML, A ncrftey i 
Mrtmin, M oofo Puerto CrbrQo, Cftbcbo UvJ Km Carlo*, Carder [ £w th* period Iff 1 
IMfl Tb* morality r»tn era (or V i wmli m INt, th« jw wbJi h)*be*t maitr* ta tW period 
1*41 IfrU. 

below I year and ibove 50 year*. In the tamo table h may be observed that 
the rate* are in general higher for malea than for the ferrule*. Thi* is especially 
*o in the group belorr 5 yeara of age, a find mg whkb haa alwaya been observed 
when large number* hare been studied, Thi* may indicate ■ greater noetp- 
tibflity of male* or may only be a consequence of the general propensity of the 
male to contract dr*ea*e and die at the early yeara 


Tmwd Lwt 

Tbe malart* mortality rate* hare been decreasing in the three regions 
since 1916-1920 when the highest were observed. A study of the trend of tho 
dedme made by the method of the least squares, indicates that the largest 
drop has been In the Llanos, the value* for the three regions being 
Y - a i b\ 

Costa -Cordillera - 200 i ( — 6Y) 

Umoi ■« 668 ( — MX) 

Gnayana -» 199 •+ ( — 2\) 

Fig 7 show* the trend lines for the three regions based on data published 
by GvBtLDO*r and de Piara (1946) for the period 1910-1945 that is before 
the introduction of DDT 
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This long-term spontaneous 
reduction of malaria m Venezuela 
is hard to explain, though it may 
only be the decline of a periodic 
wave, which reached its peak in 
1916 to 1920 It seems that during 
the last century malaria was in- 
vading some regions with higher 
intensity, but there are no available 
data to demonstrate this fact On 
the other hand, a study of the 
evolution of foreign commerce and 
Government expenditure indicates 
that there has been a conspicuous 
improvement in the general econo- 
mic conditions of the country since 
1921 to 1925, which should be re- 
flected in the standard of living of 
the people, and more anti-malaria 
drugs and insecticides have been 
used as shown by import statistics 
This may be an alternative explana- 
tion But the decrease of malaria 
which has been observed, marked as 
it is, does not account for the sudden 
drop that the disease has shown 
after the introduction of DDT on 

s 

a nation-wide scale 


Malaria Periodicities 

In Venezuela two types of malana periodicities have been observed, the 
annual seasonal cycle and the non-annual 5-year cycle A careful consideration 
of Fig 7 shows that malaria death-rates have not dropped continuously, but 
have declined by waves which have a period of about 5 years, particularly in 
the Costa-Cordillera, where they have been more regular than m other areas 
A careful statistical study of this phenomenon, based on the data published 
by Gabaldon and de P^rez (1946), shows some interesting facts, as m the 
follow r mg examples for the State of Carabobo, one with most typical figures 
First, the difference between the observed malana death-rate for each year 
and the theoretical malana death-rate for the same year, as given by the value 
of the trend-line for that year was taken This difference was divided by the 
standard error of the anthmetic mean of the senes formed by the malana 
death-rates for the period 1910 to 1945 These values of x/cr, plus or minus 0, 
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were plotted on line A of Fig 8. It may be ohterred that moo of the eycfcal 
Lncreaae* are above 3, which metm that they are autirtjcaDy ugnificant, and 
therefore that a typical 5-year periodicity of malaria doe* exist Simihr procedure 
wu followed for the general death-rate plotted on I me B and for the jtnenl 
death rate minua the malaria death nte plotted on line C. Now it may be 
wen that each significant inereaae of the cunre on Doe A b accompanied by 
c mfltr mertaaea of the curres B and C. Thia indicate* that when maLim 
mortahty rocreaaea, the general death-rate and the death-rate due to other 
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dneaaea abo fan created. A closer obtervadon of the currex therwx that only in 
1918 ua» there an Increase In tl* general death-rate that waa not accompanied 
by an inereaae of the malaria death-rate Thia exception w» due to the aerere 
epidemic of mfliamta, which affected a ho other count nea of the world. But 
the height reached by the general death-rate in thia year U lower than the one 
obwrred in 1915 when there waa the mow sexere epidemic of malaria found 
in c*ir record*. 

Theae 5-year cydea are al» reflected in the apieen index e* of epidemic 
zonea. They are apparently the eomeqoence of aimihr peranlic cycle* of 
population and range fturmaUon of A da a* an meoUooed tbore. A 
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albunaniis may also play a role, but probably in a minor degree Careful con- 
sideration should be given to these cycles m the evaluation of malaria reduction 
by control programmes 

The annual seasonal periodicity of malaria in Venezuela also has typical 
features There is only one peak during the year in regions with one peak 
in the rainfall The lowest point of the curve is found in the months of March, 
April, or May, at the end of the dry season The highest and the lowest points 
of the curve are correlated with the ratio of endemicity of the place I he 



peak of the curve m Barcelona, Anzoategui (20,533 in August) with a ratio of 
endemicity of 2, is much higher than m San Carlos, Cojedes (16,274 m July), 
with a ratio of endemicity of 6 (3 able VIII), and the lowest point, on the 
contrary, is higher in the last town (5,069 m March), than m the first one 
(3,222 in April) The ratio of amplitude (20,533/3,222 = 6 4 for Barcelona , 
and 16,274/5,069 = 32 for San Carlos), measures the epidemic trend of the 
seasonal wave, and confirms the values of the ratio of endemicity 

The behaviour of each parasite species m the seasonal wave is different 
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coxtkol cA'truc'f wit* ddt 


n*tur*% came to be the responubihty of the section of »tm-nuUni engineering 
of the Scrviao de Fomeoto Anumahrico mod we owe much to Dr Goluoo 
GONXUJ 2 mod Dr Salyujo* Cahillo, the chief* of the temce, and Dr 
A*tu*o Lull Bern the cluef of the section, The beadquArter* r* at Miractr 
mod ha* attached to »t a chemical laboratory and a research laboratory tender 
Dr Joux Match. 

The field lemett are m the hand* of tone engineer* of the Divmoti de 
Milan alogtt In different State* or in tbetr absence, in the hand* of the nut 
doctor* m charge of the regional Kmcti of epidemiology tad medical actintjc*. 
In each xone there ia *t*o ■ DDT Inspector who aopemae* the wort of DDT 
•quad* doe* survey and checking work, and generally help* ha chief 

DDT *qu*<±* coornt of *K to eight uniformed apvayer* with a leader and 
a millin' atafl auch aa dr iver*. They are organ tied m different waya sccnrdmg 
to the communication* of the damet to work from truck*, motor boat*, wheel 
barrow-*, trolleys, hone* or on foot The truck aquad a the ba*ic one in 
future rt will be mounted on amali vehicle* of the weapon earner or jeep type 
though larger vehicle* have been uaed m the part. These vehicle* carried, a* 
well a* the men, a aupply of DDT two 400-litre tanka for auipennoru, and one 
or two 200- litre tank* for solution*, carrying sufficient auppfte* to work away 
from ft* baae for about a week. Wrth amaller vehicle* tome modification of 
thta n needed, tank* for eu* pennon* arc eliminated, the nwpenaioc being 
prepared at the tone of toe. When trucks cannot be uaed appropriate aquada 
are organixed around the other forma of transport mentioned 

Tire Drrakra baa an Operation! manual with a section devoted to DDT 
work- It it a hxne-feaf atendfled book, giving detailed working mstmctxwt* 
winch t* ccmatantly kept up to date aoroe parts having gone through three 
edition*- Thta manual ts an easenUal part of the work, which ha* now been 
eop+ed eUe-where. It include* m*t ruction* on other type* of aklBcd work 
tnrolred, atrch a* re hide maintenance 

On April lit, 1949 the ttaff included 1.561 person* datufied u folkrwi 
19 physician* 9 engineer! 2 entornoloqtft* 2 chernat* 13 adminntrator* 

I meteorologtit 36 malana mapectora 17 topographer* II DDT Inspector* 
9S urban rural vmtora 135 draft* men photographer*, cferki and labora- 
tory te chnician* 59 squad leader* 373 aprayer* 106 drivers 5 pilot* -M 
Other *kiJicd worker* and 626 unskilled worker*. 

The Drviaiori u*ea only technical grade DDT conforming to the U S h 
Joint Army and Nivy apecrficauon D-56-A, and 50 per cent, meltable powder 
foe which * «pect*l ipeafication ha* been found necetaary t avoid meffioeocy 
due to the u*c of rap d!y aetthng and otherwise imaatiifactorr product*. 

Thta specification a (a) parudea not brger than 4 fy* » (*) cocaplct 

wetting f 2 5 gramme* in 50 ml. of water in Jcu than 2 minute* and (c) not 
lea* than 2 per cent, of DDT m the middle of the column of a 2-5 per cent, 
auipennon placed for half an hour 109 ml gbu* -stoppered erfinder*. 



arnoldo gabaldon 


135 


A 5 per cent solution in kerosene is used only in painted houses, and is 
prepared in situ in the tanks on the trucks with locally purchased kerosene 
which is everywhere readily available Suspensions are used elsewhere, that is, 
in most houses, and they have been shown to be more active under our conditions 
for longer periods than solutions or emulsions (Maier, Rendtorff and Suarez, 
1948) Samples of all insecticides are assayed chemically before purchase 
under the supervision of an officer of the Pan-Amencan Sanitary Bureau, and 
the chemical laboratory has proved to be an essential part of the organization 
if a high standard is to be attained 

Several kinds of sprayers have been used , in our experience the best 
is that designed by Trapido (1948) The best nozzles are those which throw 
a fan-shaped spray of 900 or 1,800 ml per minute at 60 lbs per square inch 
pressure, though the smaller ones clog except when used on Trapido s pump. 
The strength of solution or suspension is varied with the nozzle used and the 
quantity of fluid applied It is this nozzle size more than anything else which 
modifies the dose applied, and as the aperture of the nozzle increases with use 
the tips are changed at least once a month Usmg the small nozzle a 5 per cent 
suspension sprayed so as to 'treat 20 to 25 square metres per minute the dose 
applied is 200 mg DDT per square foot (2 grammes per square metre) 

All houses in malarious areas are treated except that the non-malanous core 
of large towns may be omitted As a preliminary, houses, roads and distances 
are studied and a detailed plan of action given to the squad leader, who deputes 
a man to go a day ahead of the team to prepare the population, give advice on 
such matters as the protection of food, and make essential notes On arrival 
of the squad, the leader checks and supervises work, keeps his records, assigns 
the driver to the business of preparing suspension and filling pumps and to 
each of the others a group of houses for treatment The whole interior of all 
houses, stables, latnnes and other shelters is treated, including verandahs, eaves 
and the under surface of furniture Work is inspected both regularly and 
without notice, by the zone officer and his inspector, entomological and parasito- 
logical data are collected by another organization, and reports on these examina- 
tions, together with the work reports of the squad, serve as a basis for controlling 
the quality of work from the headquarters 

During 1946 spraying was repeated every 3 months, in 1947 and 1948- 
every 4 months, and m 1949 every 6 months In 1946 and 1947 the dose given 
was 100 mg per square foot, but this was doubled at the end of 1948, as experi- 
ence has now shown that 200 mg per square foot every 6 months is adequate,, 
and the most economical cycle for our needs It is now probably fixed because 
the remo\al of DDT as by the cleaning of walls makes it undesirable to increase 
the time interval Work is continued throughout the entire year because trans- 
mission ne\er really ends and social legislation makes it very' undesirable to- 
employ labour on a seasonal basis 

In the fiscal year 1945-1946, when the DDT campaign was started, there 
was no special provision for this activity in the budget of the Division de Malano- 
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lopi. The money spent *u taken from the general budget of the Section of 
Arm-malaria Engineering From that time on, amount* for DDT work bare 
been mefuded ai follow a 


Fbc*J rt*r 
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From theae figures may be observed the increasing role DDT ha* played 
in our wort Abo rt a north noting that the total budget of the Division, 
which haa been enlarged continuously represent* an expenditure per capita 
of B* 2 81 (US- S0-S4) in 134S-1W9 which prohably b one of the largest 
devoted to malaria control work by any tropical public health 1 d miniatrrtion- 
Thta rt a clear aign of the importance that \ enemel* haa attached to this 
disease which waa one of the worn scourge* of the country and of the acamd 
haul on which public health work r* conducted m thi* Republic. 

At preaent (June I&19) there arc 00 DDT squid* In A monela, 43 of them 
with motor transport, eight on foot with wheel- harrow*, four conveyed by 
motor boat, four by horaca, and one by trolley’ and the trend a to Increase 
the n umb er of the non motor transported squads to reach the more inaccessible 
place*. 

Table X abovra the progresa of work Jn 3 years, during which work haa 
increased tenfold until, in 1948, the number of house* treated waa 108,472 
and the number of persona directly protected reached 863 4 98. There are 
about 200 000 bouses with over a mfDioo inhabitants m the treated are**, but 
some house* were excluded because they are m the centre* of town*, and oth ers 
because the occupants were away of for ooe reason or another refused treatment 
The rrfatlrely irnsD rise in the percentage of total cost* represe n ted by DDT 
is due to a number of factor*, notably the more economical spraying cycles 
latterly adopted and the ocreasing skill and efficiency of the *taff It t» *td! 
below most of those given by Pamta-N t (IWSJ m spite of the relatively high cost 
of labour in \eneauela and the difficulties of communications. The total costs 
are ruing and mar be expected to nse Still further because work which wu 
originally started n the move accessible and densely populated areas b steadily 
being extended to more difficult, and more costly area*. The present intent ran 
ks to apray all of those pared? populated or mildly malarious pock et* wh ich 
have been left tn the area* due to be treated in a last difficult and expetarre 
effort to sec if maUn* can be entirely eradicated from Urge tracts of country 
Finally though the borders of the territory may remain infected by camera 
from untreated places, the total number erf houses needing spraying may t* 
much reduced. 
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- Table X. 

PROGRESS OF THE SPRA'i INO PROGRAMME 



1646 

1947 

1948 

Localities sprayed 

272 

1,251 

2,498 

Average number of houses in each 

64 

00 

67 

Spray mg s per year 

1 7 

19 

2 2 

Number of houses protected 

17,311 

82 388 

168,472 

„ house sprayings 

28,005 

156,997 

372,160 

„ persons protected 

89,055 

1 414,538 

863,498 

DDT used (kg ) 

7,791 

( 51,779 

165,999 

Grammes DDT per spraying per capita 

55 

| 66 

88 

Cost of DDT as percentage of total ; 

IS 0 

1 22 9 

28 6 

Cost per inhabitant (Bolivars) 

2 12 

2 18 

2 18 

Houses to be sprayed 

433,878 

| 443,238 

452,015 

Percentage of houses sprayed 

4 0 

18 6 

37 2 


Results 

Detailed information on our experience in the nation-wide campaign against 
malaria in Venezuela is presented elsewhere (Gabaldon, Gonzalez and Berti, 
1947 , Gabaldon, Berti and Gonzalez, 1948 , Gabaldon, Berti and Car- 
rillo, 1949), but, unfortunately, due to printing difficulties, these papers are 
still to be published A summary of the results so far obtained is presented 
here It should be repeated, in order to understand properly the successful 
progress obtained m the campaign against malaria m Venezuela, that within 
the malaria zone the worst infected areas have been protected with DDT 
Inside these areas some pockets have been left without DDT due to their inac- 
cessibility, but because of this very factor, these pockets have little influence 
01 1 the Jtashowmg the results attained At the beginning it may be said that 
where DDT has been sprayed a reduction of malaria has been observed 
Therefore, it will be seen, that A albimanus or A darltngi transmitted malaria 
is checked by DDT 

To present a large number of examples m reference to the malanometnc 
indexes or other data demonstrating the effect of DDT m Venezuela is not 
possible m this summary for lack of space But figures taken from the more 
typical places will give an idea of what has been obtained 


Effects on the Malaria Indexes and Rates 

Every year during the dry season the zone doctors have made spleen, 
indexes of some towns and pueblos of their territory This work has amounted 
to the examination each year of 20,000 to 25,000 school children of both sexes, 
between the ages of 5 and 14 Except for schistosomiasis, there is no other 
endemic disease prevalent in Venezuela producing splenomegaly As schisto- 
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M,mi tM 1 * is present onl) m cemjn limited areas, most of them non-m ilanous, 
i* dots no* interfere in practice with tmhm splcnomcgah Slides were taken 
onh from children found with spltnomtinh, and therefore no parasite indexes 
were obi unri! Hie children were examined King on their backs with flexed 
legs and h ire abdomen BmdN scale was used and the average enlarged spleen 
uy edcuhted with the writer's (Gm**uk>\, 104S) modification The racial 
element was no. taken into consideration in these indexes, because most of 
the children examined were mestiros or white, the Amerindian and Negro 
races bring represented in too small numbers to be considered separately 
1 urthtnuorc, there ire not significant differences in racial habits and diet, all 
the people living in the same communities without an\ mein! segregation 

\ Mud\ of the ciFce f of DD 1 { 1 able XI) has shown that attention should 
W paid to the ratios o f cndenucitv and cpidemicitv Guacara was not spraved 
but its *.pUrn index rune down following the 5 \car cvclc of mal in i Guigue, 
with identical ratios of endenuutv and epidcmicitv to Guacara, had dreadv 
u ichrd a spleen index below a per cent when it vs^s spra\cd Palancmo with 
Mirula? ratio of endemtetn and cpdenuutv, showed a spleen index winch 
reach* d the nwnrd of under *> per ernt in 2 vears after the first spnung On 
the o*hcr hand, Moron and l nma, with •* ten high ratio of cndcnuciU and 
a \m low rum of cpidcmiciU, prt the contnrv of the other two pueblos, had 
-plr^n jnrlcvtv A*o\c 10 per cent after d \crs of paving But this divergence 
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in the erofutjoa of the spleen indexes after DDT spnrrfng in relation to the 
nDO* of endemiatj and epldermatr a *1*0 obserred m the *bc of the rrertge 
rpleen (Table \1I). The srertge spleen ut m Patancmo w»a practically u 
high i* that of Mon5n and Urami mben the highest ipleen index » a taken, 
but 2 yean liter DDT spraying it »n a* low as there of GUtgde and G locum, 
the two epidemic town*. In Morbn snd Urims hyperendermc areas, 3 ) ears 
after the ipnying the average rpleen sixes were 10 tunes higher than those 
of the other town*. The average enlarged spleen, calculated only on positive 
cates, docs not reflect the influence of DDT as well as the other ruo indexes, 
probably becattae of different mdivtdual reaction to rpleen reduction, w « U 
possible tbit some peraocs remain nrth their spleen unaltered in tire for longer 
time than others. 

Tires XI L 
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Fig 14 — Malaria reduction after DDT house spraying (since November, 1946 
in Barcelona, Anzodtegui and since December, 1946 in San Carlos, Cojedes) 
Observe that the dry season morbidity rates in the early mdnths of 1947 
v,cre much louer than the rates of former dry seasons indicating that in the 
normal dry seasons there is reduction and not interruption of transmission 
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nude pearly and slide* were taken only from those found Jn bed T-ner when 
tKe number of oki deer caved, slides were taken from every pern® found with 
fewer or reporting fever m the but 7 days. With the slides *o obtained an fader 
hai been rstabGshed, positive slide* per 1,000 or 100/00 bou*e -raft*, which 
permit! comparison for different rein. Another example of what b happening 
to milarn m \ eneruda after DDT »p raying baaed on thr* index, u preaented 
m Table 'VIII Similar data have been obtained from other area*. In the penod 
1941 to 1945 in three State* (Angus, Cant bo bo and \aracuy) with about 500/00 
inhabitants, the avenge of the* index m 1 063 and it came down after rpnytng 
to 82 m I94S. Such in dace* refer to both apnyrd and utu prayed zones, the 
figure* being lower if only the sprayed area* are considered Fewer patient* 
from these three State* gave an average index of Infection with m*lam funwtti 
of 33 per cent, in 1941 to 1945 Thu index came down to wren In 1943, a 
figure which, according to 'Ut* 4 r*ou (1947) indicate* that malaria tniummioa 
ha* been interrupted, 

An interesting observation ha* been made in connection with penoo* with 
malaria pjrarrte* in rprsrcd ioctlittet. Generally in each *praytd place vxne 
houses are left untreated. In Table \l\ tbe index of poll tire *11 do per 1/00 
home visits indicate* that malaru infection i* very low in * prayed bouse*, and 
high in the m* prayed one*- It must be tyoticed that the vmaprayed bou*e* may 
he between two tp rayed one*. Thu finding ha* a great eprdenuological *tgrd- 
hcance as rt it a new proof that maliru u a bouae infection. It abo may imply 
that iMitt of the cavi found in sprayed house* may hare become infected in 
the map rayed ones. And from the standpoint of a mi Lina campaign with 
DDT it means that all the bouae* hare to be « prayed if eradication u the 
objective. It should be observed that the difference in Mafur/n, M onaga, 
li not Terv high because in thi* town a large drain age scheme ha* been earned 
out, reducing consider! blv the malaria prevalence. 


Tamj M\ 

unt r or dot on hauucu rwv/U*Nci at 1*+* n frwirao *xd wnnr 
HDiai or THI MW1 locujtt 




ARH0U30 gabait>on fot afferent 

„ « i 

In Table XV d»» ° AcwP^” ,945 ^he breed®* P'“« 

rears and town . r than that o earned out, « vector has 

£e a dramage fin, «me ^rked decrease 

.prayed. W a 'a e 4-)led , ,h* be.ng ^ ye , t ,hc« drop ® ' e 

o' ^ drainage ““XTASoi*'*” XL* DDT 

eradicated ind ex of /j ■ *‘ Barcelona, ft" rre d before u 

(?2u XVW. The <b= d 'l,”p /.lV 

drainage in *e latt issl0 n ' vh ’ ch San Carlos, c °l ed ’ , t o houses 

1£?* r^J' To^ Th ’ S m 4le pa^«= «"“* 

formula In Gu ™ ; fte r spraying de influences Th P p falct p a n<m 

,s still more com ,^ a ^ c •£$ V) or to change over redu ction 

“ * tsJSaw 

- F -SMS- ££S£ £* X"' 

epidemic mde; a 5 « repot, the ™ figures the ep.dem' Tabic 

Federal and State I y/ith thes J ^ t0 1945 as ^ dropped 

among them th °* Uted ynth the ave g referred to ab thltd year 

&«‘s*s®Ss=* sr “- ” 


LUl siw” - 

from 109 to 16 

compared to 


- - 

^ TOWNS of VENEZU** 

parasite fo ^ ^ bee TCO) - 

\ Maturln, 

_ Guano 1,6 * \ '\1onagas 

\ tn \ Barcelona, Portugucsa \ M 

Acangua, , ^fcegui \ J 

PortuBoesaJ_ r—fp V U 

- — ,—mr. p \ v \M\* .Vi 


San Carlos, 
Cojedes 


v \m \ F 


1940 


33 


1947 \ 33 \ 

1948 \ 20 


03 

80 


\ 4 1 40 
33 


58 

03 


62 1 44 
53 \ 44 

01 l 33 
26 \ 

45 \ 40 
55 43 

60 1 48 
, « 1 a a 


10 


50 

02 

52 

00 

57 

59 

42 

49 


TM 

38 \ 

34 ^ 

35 
35 
42 
40 


M 


48 


t p fakipa rum 


. p uruax 


jVj x= P malariae 


rf- ® 


^ control tanru&s yhth ddt 


Taw X\i 

ermrT OTWTTOW »UU«t MDaStWTT MTU am A. Im-tm*, DWrrr rOTL 


Y«r 

not •pnrsd, 

Bxre*fc>m, 

l»t W'tTrsrl 
Nor IS 44. 

Cut. 

1st gaiyri 
Apr 1*47 

.Msturtn, 

1*41. 

S«Cwt*, 

CVJn. 

Dnu, 1*44. 


A, 

* 


B. 

A- 

B. 

A. 

B. 

A. 

B 

mi 

* Ml 

101 

11,11* 

54 

**M 


I.IM 

TO 

• TSt 

IT. 

1*4 

« it* 

M 

11 4J7 

111 

10,47* 

*71 

1*11 

U 

11 440 

h*r 

1*43 


m 

• til 

JO! 

7 7*4 

144 

1,4>1 

in 

4.U4 

*01 

1*44 

•MJ7 

171 

10,114 

m 

11 745 

175 

4,4« 

*4 

1117 

1,7*4 

1*10 

h«7 

11 

• trt 

774 

y **7 

70 

0,4X1 

SS 

»,«J 

1*7 

i#44 

0*4 

1 

1,1*4 

1 

»^5J 

It 

i »n 

•* 

1 T44 

114 

1*47 ' 

4 J3 

0 

i ata 

1 

IKU 

1* 

*50 

• I 

147' 

4J 

1*44 

a* 

* 0 

757 

0 

1,71* 

1 

0 

(5 

° 

4J3 

4-7 


A — MaIatu m orbfcdxr rrt* (■LicTMCorxCjJ di* jnrwfa) per l on WTO [ 
B — A. *VA tiromfy crTtlrn (hi in —). 


private docton reporting through the health units, and dopensanes, tit 
receiving let* malaria eases after the u*e of DDT 

In 1937 the Dmudn de Maknofogit orginrzed ■ *errke of drag dtstnhu- 
tsoa through poet and telegraph office* and achoolt Qumme ww used until 
1944 when mepacnoe uu found cheaper and just as good. Any per*om goutg 
to tuch place* auffertng from ferer or haring fever patients in hr* house, may 
get auf5ctent drag* for a course of treatment, m an enrol ope with instructions. 
More than 2,500 such post* haro been established in the country In the three 
itatea of our example the number of treatment* gnen per 1,000 inhabitants 
pier year m 1941 to 19-15 had an average of 1S7 The number fell to 81 In 1948 
There is no doubt that many non malanoua feror* have been and continue to 
be treated with these drugs, but the reduction in the number of treatments 
green is one of the most significant indexes of malaria reduction, because It t* 
a demonstration of the well being of the people The arorage number given in 
1941 to 1945 was 5-0,S3ft Thu number went down to 575,839 in 1948, to 
4S7.8S3 n 1947 and to 381,368 m 194A Thu ha* been the first rtctn to be 
reduced n our budget 

Finafir there t* a apectscular fall in the malana death-rates. In the three 
States of th example death registration » better than elsewhere {GtBtinoN 
and DE Ptez 1946), and 62 5 per Cent of deaths are certified by doctors. The 
malana death-rate per 100,000 has declined from an arorage median of 173 
in 1941 to 1945 to fire. Tb great reduction u also seen m ther arras. For 
■\ enamel* as a whole the malana death-rate feD from an arorage of 112 2 m 1941 
to 1945 to 14 8 in 1948 fPrelimmarr figure*.) 
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»how» the great dHTchtiou between die d ent ity indexes of A dark, *p end the 
malaria morbidity rite*. 

Tha reducOao of A dtr&tgi has brought the practical dmppeartw of 
the apeoea, became h t» accompanied also by a decrcate in the Uml population 
(Table XVII). In thu table it may be noticed that the Uml demur fadeJea 
of A dkrfiagj ire amaller than thoae of A •Exwuatu* while the houae adult 
d entity indexes are larger foe A dmrht^u This phenomenon a typical of these 
apeoea throughout Yeoeruela, and rt may indicate that the abaofute population 
of A iarbxfi it ordinarily amaller than that of A aAnauro, and therefore 
that the former species is more hable to be eradicated u a consequence of an 


A DARLING! DISTRIBUTION 



important reduction in its adult population. It seem* st present that actual 
eradication of A do Aim p ha» been attained from large areas as abown in Tg 16- 
But before C-oe can have absolute confidence in the*r results, rt is necessary 
to wart for the neat peak of the non-annual crcle of that apeoes, which will 
occur m 1950 to 1952. A similar eradication of 4 darfiaji in Bnush Guiana 
has been reported by GlcuoU (1948). 
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In Table XVII it is interesting to observe the effect of DDT on A albi- 
manus There was a great drop in the adult density-index after DDT m 1947 
and 1948 The larval population showed a marked decrease only m 1948, but 
it may be a natural fall in the period 1945 to 1948, as a similar one was observed 
m the period 1941 to 1944 It seems, therefore, that DDT is not an agent 
of reduction for A albimantis, a fact which was expected as this vector is very 
zoophilic, and consequently adults are not affected m large numbers by DDT 
house spraying Now, the A albimatms house adult density indexes for 1947 


Table XVII 

EFFECT OF DDT SPRAYING ON A albtmanus AND A darltngi IN BARCELONA, AN O ATE GUI 

(SPRAYED NOVEMBER, 1946) 



Larval density mdex 

Adult density mdex 

Year 

(all breeding places) 

(houses) 


A albtmanus 

A darltngi 

A albimanus 

A darltngi 

1941 

422 

22 

83 

59 

1942 

165 

24 

29 

181 

1943 

188 

31 

34 

208 

1944 

75 

18 

53 

272 

1945 

447 

18 

108 

274 

1940 

103 

9 

157 2 i 

1947 

144 

1 

10 

1 

1948 

10 

j 0 

6 

0 

# 

6,359/5,720 

| 5 359/408 

1 

10,4S2/4,308 

10,482/7,049 


* The first figure indicates the number of standard visits to breeding places or capture stations 
and the second the number of larvae or adults caught in the period 1941-1948 


and 1948 in Barcelona, Anzo&tegui (ten and six respectively in Table XVII) 
with a malaria morbidity rate of 1,823 and 757 (Table XXI), are similar to 
those of Maracay, Aragua, in 1941 and 1942 of 22 and 4 with higher malaria 
morbidity rates of 3,269 and 3,196 In the latter town A albtmanus is the only 
vector, and as such low densities of this mosquito here produced higher 
morbidity rates, it means that m Barcelona more malaria would have been 
expected in 1947 and 194S if it were not for DDT Therefore the effect of 
DDT on A albtmanus should be considered only as result of interception 
This is important, because m the literature statements are often found indi- 
cating that DDT is only an anti-malana agent because it is a vector-reducing 
factor, v»hich is not actually the case with all species It follows that the action 
DDT should be judged from the point of view of malaria reduction and not 
from its effects on the vector population alone 

The larval population of other species has not been affected by DDT 
Repeated examples exist m our studies indicating that the house adult-density 
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mdexca are Tery low after DDT *pr»ymt while the Urral density indexes are 
flic high. In Table XVIII larra] density indexes are giren of aoeoe iprrtn, 
•everaJ of which arc confirmed rector* in other neotropical countne*. They 
do not all of them come into house* as all are toophflk m different degree*. 
In tlo* table it may be noticed that in IMS, with exception of three aperies, the 
denartj indexes are higher than the I ©Treat found in 1941 to 1945 which iahcitw 
that DDT doe* net influence these apeae* at aft. \\ c cannot say at the pre tes t 
tune whether the iarrtl reduction obaerred in A encmida A f>tn*Jofm»ctif>mu 


Tams XVnL 

mrrix rawer ooroi cw «crv* amcwm phot urm ucd uto dot rtuttml 



and JL truvoftcUtus is the effect of DDT house ipraymg. It i* poatible, hawerer 
that tin may be the case at leart with A. pandopAOKapemna the moat domestic 
of the three apeciet, *a aoch reduction haa been reported from other countries. 

COLLATHUL ETTTCTt. 

It 0 known that malaria reducea birth rate. The following example from 
the State of Carabobo (G.vnALDO't and vz Pina, 1946) a a confirms tkw ol 
that fact for \ merueia 
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15 COTOOL CAMTAJCX WTTH DDT 

Fw- H.— ttditml cflccti 
•f DDT boow-ynyiop. A - Hnh 
rw I B-jn>rr»l death rate Cm 
Imiiot mornlky uir D - Aetrrhse* 
od crrteritb rfcsLh ntt (Set 
!■ T»bJ ill) 

this a an adequate explanation, 
the aroal] increase In the genenl 
death-rate tnd the narked one 
& infant mortality In 19-18, «rt 
pcwbly the consequence of the 
present Uck of effect of DDT 
cm fire*. 

These collateral effect* hare 
undoubtedly been partially due 
to the recent economic well 
bong of \ entruck, u well *1 
tb DDT but the p»rt played by 
c*ch cannot be tmnrelled Cer 
tafnly the decrexte rn death* due 
to darrhoea and cn ten ta *h owed 
an on final potent effect of DDT 
but the effect of economic 
impro v ement throughout Latm 
America should not be dis- 
counted- Birth- and death-rate* 
of some LatmAmencan cou ntrxs 
are shown m Table \ IX- In 
Chile, malaria vrm preralent in a inalJ dial net and never ™ important. In 
Colombia, Coata Rica, El Salvador and Mexico malaria a a* Important a* h 
used to be in \ eoexueta, and no nation-wide campaign again*! It ha* been 
carried out- In all of these countrie* the general death-rate ha* decreased rigm- 
ficantly m the Last year*. In *pfte of the fact that \ encruela had the lowest 
death rate ta 1947 the rate of decline of Chile and Mexico was higher The 
only difference between \enexucla and the other countrie* *eetn* to be the 
constant increment, » rthout ftuctuatKios, of the birth-rate- \\ ith these fact* 
at hunH it may be concluded that great care ahould be taken in Judging the 
possible collateral effect* of DDT house spraying In a country 

OlJur Effects 

DDT toxicity to man, to domestic animals, and to other insect*, deserves 
some attention. There hare been 12 men working all the year around am ce 
the beginning of 1946 who still are with the squad* and hare not presented any 
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pottoned, although the DDT la allowed :• remain on the fea there. Some 
householder* aay that cat* die after eating poisoned mice. 

Fhe» were killed readily by DDT at the beginning of the campaign. Cattle 
farmer*, especially were hippy and co-opera tire after DDT a praying of tuHei 
and cowsheds, The number of flka, howere r Increased later and many people 
bdtere that the preaent DDT is Dot aa good aa it used to be. Fhei dkippear 
from the houses for *ome day* after apraying with kerosene solutions, but after 
about 15 day* they are a* abundant as before. Eh penmen ti earned out in our 
research laboratory by Dr JoiCf Maie* Indicate that rut ire fly it rams may 
dercJop DDT resistance as early as the second generation. 

Alda **zyptt ia eradicated from sprayed towns, and ranf citation occurs 
1 year after the apraying With the large-scale spraying earned out hi \ en cruel a, 
thts tpedo has disappeared from large areas and the antl**egypti eradication 
programme which the Diriaidn de Mala nolog is ts also car ry m g out, has been 
greatly helped. CmUx tpaxptrfaciMlMs ta found inside house* aoooer than other 
mosquitoes after apraying This » peons a more resat ant to DDT than other 
cult one*, an observation also made in other countries. 

An interesting phenomenon observed 1 or 2 rear* after the itan of the 
DDT house apraying programme m a reported increase in the density of RModjam 
prvSrus, Householders from different rural sections of Venezuela started to 
complain that these tnatomids were more abundant than before the spraying, 
and some people ur that thn Increase is due to the killing of geckos which eat 
the tnatomids. Another possible explanation may be the disappearance of other 
Insects which may eat the egga and lime. Laboratory experiment* from the 
Section of Special Studies (Dr JoitN Mara) *bow that these bugs are resistant 
to DDT m the amounts used for an op he line interception. 

DucvanoN. 

The object! of malana control by and mosquito measures hare been 
derided by the writer (GtBUtoOX, 1943) into four group* eradication, reduc 
tion, exclusion and mtercepdcrn of the anopheline rector*. The control of 
malana may mrolrc the reduction of the disease or its eradication. In the past, 
the goal was malana reduction obtained by exclusion or reduction of the Tret ora. 
Eradication of the vector* Is naturally followed by eradication of malaria, but 
it has been attained only m very limited regions. Interception of the vector 
has greatly increased the posaibilitics of malana eradication and the goal of a 
campaign agamst this disease at the present time Is Its total drminauort cren in 
tropical countries. 

In the early dap it was thought that DDT was only an agent of Inter 
cepOon, a compound hie pyrethrum, capable of idling anophehnes during 
the extrinsic incubation period of the malana parasite*, producing the inter 
ruption of transmission. But present experience show* that It may also fulfil 
•*-- other three object ire*. 
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DDT seems, at least in some cases, to be a repellent, a chemical means of 
exclusion The repellent effect of DDT is hard to explain, but at the same 
time it cannot be proved from field observations that under some conditions 
it does not exist On the contrary, our experience has generally shown that 
the anophcline population disappears from sprayed houses while still prevailing 
in neighbouring unsprayed ones The very fact that at least one spraying squad, 
when arriving late m the day at malarious places, developed the method of 
dusting the floor of the sleeping rooms with wettable powder, instead of spraying 
the walls according to the regulations, probably is a good example of the repel- 
lent action of DDT It should be noticed that the repellent effect is not 
produced by kerosene, but by DDT itself, as the inert materials of the wettable 
powders do not seem to be responsible for it But this repellent action does 
not last as long as the intoxicating power of DDT, because 2 or 3 months after 
the spraying, mosquitoes frequently start to appear m larger quantities in the 
houses, and many of them are found poisoned or dead If DDT is a repellent, 
its anti-malana effectmty may be enlarged to include those vectors which come 
into the houses to bite but do not remain long m them This repellent action, 
however, should not be confused with the effect apparently produced by DDT 
m some species, which may inhibit the mosquitoes from alighting or remaining 
on sprayed surfaces, forcing them to leave the house This action, by exposing 
the vector to unusual risks in its life cycle after feeding, may bring a high 
mortality, eliminating the infected ones, an effect which might be considered 
as another example of interception 

The decrease of the anophelme population after DDT spraying, not from 
houses alone but also from breeding places, shows that it is an agent of mosquito 
reduction, at least for some species Nevertheless, there are anophehnes whose 
larval population is not diminished by DDT house spraying, although a decrease 
of the adults in human dwellings is observed This decrease should not be 
considered as mosquito reduction, and the control of malaria which may be 
attained in these places by residual DDT is the result of interception or exclusion 
of the species This difference is important to bear m mmd, as m those regions 
where true reduction of the vector is obtained, the use of DDT may be reduced, 
lowering for the time being the cost of protection 

Eradication of A darhngt seems to ha\e been obtained in some regions 
of British Guiana and Venezuela This is a highly domestic and anthropophtlic 
species, which can be greatly affected m its life cycle by DDT The great 
diminution m the number of eggs laid m the breeding places is possibly 
responsible for the inability of this species to maintain itself m the sprayed 
zone It must be remembered that A darhngi does not reach high densities 
in its breeding places, apparently needing more water surface than other species, 
a factor which ma} help in its elimination* It is not known at the present time 
whether this eradication of A darhngt is really occurring, or whether the 
observed decrease is due only to a low point m its cvcles of range fluctuation and 
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population d entity Its retatmfy «*T disappearance after DDT spraying may 
also be dne to the fact that Venezuela and British Guiana arc not in fa genetic 
areaa of diapersJon. If true permanent eiimmatiou of this aoopbehne is to be 
o beamed the campaign with DDT should indude the apnjmg of all hottsei. 

Tbe mterception of the anopbehne rector although introduced 40 yean 
ago by Chacaj ( 1908) who prosed that malana nn reduced with sulphur 
fundgatKm of houses, a a relstnely new concept in anti malaria work. A] though 
the term m proposed by the writer (Gabauxty 1948), rt wa* dearly defined 
De MhtiJjtn (1936) when he rtated that the whole Idea underlying malana 
control work by anti-adult measures is the killing of the infected rector and 
not of ah the mosqtntoea of the Tectorial species. In addition to the eradication 
and reduction of the arthropod boat by DDT and of ita possible exchtpon 
by the same agent the wnter beEeve* that more thought should be devoted 
to thia problem of mterception of malaria tranammion. Probably A «i Wawawr, 
A aSxUtrsu and A oqu *. tafia and other specie* wixwe Urra! population* do not 
appear to be reduced by DDT ate made unable to transmit malaria only by 
killing the mo*quitoe* which r ecei red an mfectrre meal. The time tnopbefew* 
require to become poisoned by DDT inside the home* may be much shorter 
than the time they usually remain m the human dwelling*. 

The interception of the anophdme vector may be a le*a effective measure 
than its reduction. Foe tlus reawra it a not advisable in this type of work to 
start with the classical two village*, one rp rayed with DDT for the experiment 
and the other inn prayed for control. The importation of gxmetocyte camera 
Into the treated Tillage may nullify the results a* it a always possible that some 
mosquitoes may survive the time required for the extnnne iacuhauon period. 
It is therefore convenient to begin with an infected tone near the aea, or holered 
from other malana areas by hills or other topographical accident*, of a size 
from 500 to IjOOO square km. The companaon of the parasite rate* in 
younger children, especiaflr the new bom, before and after spraying, or with 
those of a neighbouring area of similar malana pr evalence may be the only 
measure required to see if malaria has been reduced or not 

It should not be forgotten that the mam object of DDT house iprayipg 
is to produce a decrease m malana prevalence There are already paper* in the 
literature mm mg from different parts of the world where more attention a 
paid to the action of DDT on mosquitoes than to its effect on malaria reduction. 
Tha tendency mar bring coctfuawn and hamper the eitsbUshmerrt of effective 
malaria control work m regions which badly nf rd rt. DDT may influence in 
a different w y different specie* of aoopheifaes, and this fart must be remem- 
bered before reaching definite crodimon*. Because of this fact, the effect of 
DDT on malana transrmsswn by a grreo species cannot be presumed from 
preliminary bfonomte studies alone. Malaru redaction should be the only 
measure of DDT effect it ity Therefore, it ta our belief that nothing short of 
measuring the effect of DDT fa term* of malaria prevalence wiH gne an answer 
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med to finding hundred* of po*W slides each month fire to 20 new cue* 
h*rethe nme mining they think thit mslsna it decree ng and dlaregard 
caiTTing «rt a survey to inquire why these ewe* oat at afL We tart repeatedly 
emphasized that new malaria caret, in any area protected for more than 1 year 
with DDT need an epidemiological investig a tion as complete a* the one carried 
out by any dty health department in reference to case* of diphtheria or typhoid 
fever On this action will depend the eradication of malaria and the end of the 
DDT house-spraying campaign. We smeerefy think, baaed on our present 
experience, that this objective may be attained tinder at least neo-tropk*l 
cooditiccta. hhii, however by no means conveys the idea that malms control 
staff will be without work some day at the large experience acquired will permit 
the development of larger programme* of house dMfnfestition, • t**k long enough 
to keep u* busy the rest of our live*. 

In the campaign with DDT against maians in the tropical rone* of the 
world it seem* that two stagra are going to be followed (!) reduction of the 
disease, snd (2) ha eradlcstkm. Similar steps were taken in the control of 
Alia Aefypti. Reduction of thr* mosquito, however has followed two different 
path*. One ha* been based on systematic work as wa* carried out In Brazil 
tince the first year* of the yellow fever campaign. The other ha* been indb- 
ertmtnate action by unspecadlxed agencies ** i* practised in the United State* 
of America and m rainy Latin American republics. The lait method ha* 
tbown to be expensive and incapable of safeguarding a town against yellow fever 
If due care xs not taken at the p resen t tunc, snh malsrii programme* with 
DDT will follow similar One*. The mistake is to let the public health lutbm- 
ties behere that malaria can be eliminated without speoaJued technique, a* 
some of them. Under-estimating the inherent difficulties, are now preaching 
that malaria is a problem already solved. But the systematic redaction of 
malaria should only be a step towards it* eradication, and proper atudic* of the 
method* and admbustrstrve proce du re * to be followed should be undertaken 
a* soon a* possible. Jt » true that some tropical countrie* will be unable to 
start a large-scale reheme at the very beginning, but the reduction of rn i Un * 
obtymed if the available resource* are adequately used, will help m developing 
new re so urce* with which to enlarge and increase the programme. 

A nation-wide DDT house-spraying campaign in a tropical country is not 
a simple undertaking It t* true that the spraying of house* with DDT is re I* 
trrely easy work, but oo a targe scale it a a difficult and costly enterprise. The 
ehminatioo of malaria from Urge portion* of the tropical region* of the world 
will depend on the intensity of the campaign. There arc many obstacle* to the 
maintenance of a long term natloo-wide DDT house -spraying programme. 

It i* therefore important that, in spite of the poaribffity of being * *hort lived 
profession, malariologi*ti of high Handing continue to be produced. Otherwise 
year* will go by and will see malaria unchecked or only slightly reduerd, calling 
for a continuous expenditure which m the end may require much more money 
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teew * to mc t» one aspect of thb problem of mabxb prevention which 

tt wtnetime* [cat to right. In cmmtrie* that ire afflicted with malam h is not 
merely the inhabitant* who aufler but al*o tbe Government. That U to say 
you often find that where there is a great deal of mabna it i» very difficult 
indeed to get the authorrtle* to more and give a free hand to the officer* who 
awld do the aort of work that Dr Gabudo* has told tu of I should Eke 
to *ik him how be and ha department hare managed to fmpreaa their Gorern 
ment with the importance of the problem before them, *o that they hare 
•eeured firilittea for carrying out the wonderful wort I think they hare dew ? 
When I listened to the apeaker referring to * pending 84 cent* per head on tht* 
I wa lo*t m admintioci of a Government sufficiently enlightened to realize 
that It wu worth while tpendmg money to eradicate the doeaae of malaria, 
which not merely cause* an immenae km of life but abo deatroyi the prosperity 
of the people. There i* a great *ecret In thi*, and I would very much Eke to 
know bow we can hnprea* administration* and government* with the 
Importance of the malaria problem. 


Hb Eicdbucy Don Hatrnel A roc ha. The Vroemelan Amha**ador I think 
it k going to be rery difficult for my friend to answer that quotum, and the 
anrtrer ta, I am a/rud, becauae we have had the prrrilege of haring ■ man lie 
Eh GAiAiixrr with net only ha knowledge hot hb will power hi* enthimaam 
and, I would uj ht* patriot am. 

81r Philip Marucn-Bahr I would Eke to reiterate what other* hare said 
I am full of tdmuztion of the remarkable power of Dr GaMALDOH over hb 
superior* m Government Department*, and I was * truck by the rery jodktotn 
way in which he put ha *tory taught. He has not made any extravagant 
claim*. He po oewj , If f may *ay so the attitude of a true natural at been*: 
be does not matarrtly jump to coodtmoo*. He has abo taken due cognizance 
of the prevalence of thoae cyclical evolution* of roo*quitoe* of weh »peoe* 
a a A. itjhngi and A mpiMtmSs whose number* may be reduced by natural 
cause* and not by man-made measure* of extermination. He ha* abo con- 
sidered the influence of mabna on the prevalence of other disease*. It b a 
*e If -evident fact, but not one generally appreciated, that, if you diminish the 
incidence of mabna you abo dimmish the incidence of incidental disease*, 
guch aa that of influenza, in earning a rue of malaria mortality Thi* a tbe 
ammde of a true fWim, *n attitude not alway* appreebted by epidemkdogua. 

I would Eke to know why A abrfcvji i» especially *u*ceptible to hense spraying 
with DDT GlCUOLI ha* made tht* point in hb wort on the eradication of 
mabna from Brituh Guana but tht* rpeoe* did not hare much attention 
paid to it until tbe bat 3 or 4 year*, and now haa become *n important mabrbl 
vector in the southern bemapbere. I would abo like to know by what mean s. 
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doth donng the epidemic I mutt remind yvu that In tereraJ reborn #f 
\ enexuela epidemic malaria h-M produced a higher total death rate than the 
worst epidemic of infltienaa the country ha» had, that of 1918-19 ] par 

ttcuiirhr want to thank Sir Pmur Mxxaox Bum for hia rcry gene rota remarks. 

In reference to Dr GAJemvu* questrooa relative to the procure of 
malaria hyperendernkity in \ eoaruda, J mutt aay that we do hare high endemic 
malana in restricted are** among rone* of fewer endemicitr The pretence 
of all degreo of malaria prevalence between epldemiaty and high endcmJdty 
haa been one of the moat inter eating epidemiological chandtratic* of the 
d»ea*e m \ encrticla. 
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The inhabitants of Lawra distnct in the north-west comer of the Gold 
Coast, still retain memories of a sleeping sickness epidemic that came, so they 
say, from French territory across the Black Volta river and swept across the 
western half of their country some 50 years ago The epidemic was especially 
severe along this river and left many of the villages with their populations 
decimated In 1924 the Distnct Commissioner of Lawra-Tumu drew attention 
to the pre\alence of sleeping sickness m his distnct and, as a result, a bnef 
investigation of an area 50 to 60 square miles in extent around Lawra was made 
by Dr Macla\ (Gold Coast, 1925-26) Numbers of cases were found, with 
a marked concentration in villages within 3 miles of the Volta and Kamba 

•It is a great pleasure to be able to record my indebtedness to M6decin Colonel 
Le Rouzic and to members of his staff m the French West African Sleeping Sickness Service 
for their unfailing and kindly hospitality during my visits to their territory The\ ha\e 
been especially generous in according me freedom of access to their reports, maps and 
records, from which much of the material for this paper has been gathered 
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rrren. It w ts eorutderrd that the *ra to the north mould be more barfly 
infected but tbit there wii little dinger of ■ routhwird iprad into \\ t dutnet. 
_ , SaItcdc**, wbo k now fcn chirr* of tin TrypwMi*r*-nlMk Cajnpwwn, wm 

Meujc*I0fflcef of Lujt — T cam dittrkrt in 1KJ3 be found ti*t krp pert* of it titt 
w,1> bfirPy infected w rth trypafloacemaafa, the J b f *** otter quit* epeetwmlir erkkrwe 
form in acme eOhgea. For rumple, KwJt, on th* i^rper Kidpwwn H «r W (at futf 
of ft* inrkbrtanti ihroafh lkrrpfag aickrie** in th* 12 month* preceding Dr 5t -xtwjo * 
-17 per emt, of the remursfaf 160 rSkfen were found to be fcn f erta d A ^Urt-pwg 
ndmw CKf »■ itirttd it L*wn, wWi well arfmfcred ryrtern of diajno*** cod treat 
mcni tb*t *ooa gamed th* confidence of th* people, wbo brought Ln caret tn rnraq 
mjcnher*. Ben* cm 1KW and 1838 2,ft50 placet* came In erJuntiriJr for treatm e nt , ao 
that whrn th* preaert trypaowwccaiaati aejpdp w*. bwtmaed In th* Gold Coot In 1857 
the ptxftien in th* L*wr* and Tamo dmnet* mu raKraWy met! known. Swnple «u n ay* 
of aom* of th* heavily infected rillafra mere tn*dc In 1833, and In 1839 aunry trd treat 
ment team* followed broad atrip of country aloe* the Lno-Tuntn and Lawr»-\\ 
booodarka and cm ered the north-w eat quarter- oM\ dwfcrict. 

The dirrribution of infection* found in Lhrae eurtryi w*a compared with that of new 
eaaea ccrnovB to the treatment centre* at Law r* and at IV (etartad m 1939) and do** 
•ffteasneDt between the r*. aeca cf data wai fouwi up to diuamca cf about 30 rmka from 
each centre Dr SurM*** h*d found the aame ctoa* cocTcktlon between aurvey and 
treatment centre rrtirmi from Garnbafa dtUrict on the cotrm alda of th* colcary and ha 
decided that coca the ctmfldenc* of the na t i ve a U well eatahliahed th* a jin kaiona of new 
or*** at boaptai or camp gn rcha hi* rvlr x of th* ettent of trypanoaocnWi* and cf 
it* fluctuation* from year to year within radjui of 25 to 30 mBe* from tn* centr a (3 urvtw**, 
1938% Thi* k roc*t ahable finding. air>c* it enable* th* drrtribution of aleepln* aieknea* 
to be plotted in an area act-red lyr well-run treatment ccotre, and the pr of c cw of the 
endemic or epidemic tn b* foQcmed year by year without th* interference of repeated mn* 
turrart and treatment*. Further thcra are rraaocc* for conatdeTin* that traatrorm centre 
attended by voluntary patient* h*a little cffact on the local Incidence of the tbaert*. In 
tbe firct place patsent* ctan* in onle when they fed lick or when tbrfcr re lativ e* nm*c* 
recnfnirablc *ymptom», and tin* i* after they har* p****d through the rrmrt fafretfv* nip 
If they did not com* In for treatment they w ould, whh bat-aalnq tidfcneaa, atay more at 
born* and ao com* lea* and U-ci m corttact with tactae Tbnr treatment, then, doc* LrttJ* 
to cut down th* amount of m/eotioo arcutttmf in the neighbourhood f thair JHafea. 
If thw hypothesw i» cmi e c t aprereoahle fluctuation* an attendance* at tueh centre* wID 
be du* to e i t i «m c factor*, either natural, aoch r» ctmatr or artificial, auch a» rotor 
c ont r o l. A rewrkrd acaaortal rhy dan cn tM ctumbet* of atewawn* » feature of ah th* 
e*tabh*hed tryparatwoTrLMi* cacrrp* in th* Northern Trrrworie*, at tendan c e * in the fl 
moettha of the dry a*a*on betnf SI to -W per cent, hither than tboae tn th* 6 wet moertha. 
Ttaa corre a p ooda doaely with tbe actrvinr* of tbe people, who *r* K>o bury dunn( th* 
f*mut« add harrmcr* prrwd. May to October to ttm* fcn to lira petal ucWa* acnewaiy 
ill, bat wbo come more readily during th* coertpafatP riy akek tan* from Vrrrmber t 
ApnL Tbe corterpoodmce 1* ao exact that local nrkdoo In their agricuhotal peactic* 
between tbe Lot* of Lawra, w bo tak* op their hanaat ta October and the Duram of 'Va, 
who do not han ert uaml Nor ember ia reflected » tha dare* at w Iwch Lnertaar d atteraimer* 
are renrrdilr ai tb* two hoaprtala, Lawra being meatth eatber thao U fa thu re* pert. 

In new cf thk atnlanf correfatwei it m pa nr— Me to tal. loo* term vaeumom, m which 
th* aeawwwl fticnatua are amoothed out, a* fadxwanf tru. earwdou* fa tb* amount of 
th* dweaae m the facabty uoder cfwerraoor: , , , , 

A rtudy of treatment centre acbrttaa*oo* h«i formed th* baaa hr plartmof an mack, 
on entoeneiogical line*, cc tbe epixiemlc tn th* Lawra and \\ diKneta of th* G old Co*tt 
and for obaemn* the eflert* of the meamre* employed co th* wtodenca of 
dunn* tb* part 10 year*, 

I Tui Eittn-t or toe EnDouc 

The mam Inra^pUmi and control operation* were omicruken ra Lawra 
dtftnct, Lfl the extreme nonh-weit comer f the Gold Cant. It a for tbe 
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most part a well populated, heavily cultnated district, a little over a thousand 
square miles in extent In\ estigations were extended into the neighbouring 
districts of Wa to the south, well farmed but less densely populated than Lawra, 
and Tumu to the east, a very thinlj populated area, large tracts of which are 
completely uninhabited 

This country lies in the north of the Inland Savanna Forest Zone, and 
shows the consequent extreme climatic \anations of a 6-months dry season, 
from October to March, with the greater part of the 50-inch rainfall occurring 
between June and September Drainage is westwards into the Black Volta, 
which forms the international boundary with the I\ or) Coast, and eastw r aids 
into the Kulpawm, flowing through Tumu and cast Wa There is sharp 
contrast between the xerophvtic vegetation of the open savanna woodland and 
the dense e\ergreen \cgetation fringing the banks of these rners and their 
mam tributaries This e\ergreen ^getation constitutes permanent habitat for 
the almost ubiquitous Glosstna palpalts RD and G tachmoidcs Vest The 
game tsetse, G jnorsitans ^ar submorsttans Newst) occurs in abundance m 
the thinl} populated parts of Tumu and cast Wa and is present also across the 
Volta in the I\ory Coast An imasion from this latter fly-belt into part of 
Lawra district took place in 1939, but was subsequently brought under control 
Because of their intimate contact with the people, whose lives are also governed 
largely by the presence of permanent water, the two former species are the 
pnncipal \ectors of the gambiense form of trypanosomiasis present All three 
species ate important actors of animal tnpanosomiasis 

Sleeping sickness is know r n to ha\e existed along the Black Volta for over 
50 )ears At the time of the arrival of the Trench m the Upper I\ory Coast 
in 1899, it was already senous in many Volta-side villages, and by 1907 w'as 
reported to be causing their abandonment, large numbers of the inhabitants 
having died and the remainder moving back to new sites a mile or more from the 
river banks But the disease was still confined to the vicinity of the mam nver 
and was being spread by canoe traffic, at that time the pnncipal form of trans- 
port in a \ery unsettled country It was not until after 1920 that sleeping 
sickness became a menacing epidemic away from the Volta, hating spread 
first along the courses of the larger tributaries, such as the Kamba and Bakpong 
rivers in the Gold Coast and the Bougariba and Bambasso rivers in the Ivory 
Coast In 1938, when the present investigation started and the French survey 
was well under wa) , the epidemic was found to cover more than 30,000 square 
miles of country, extending across the upper reaches of the three Volta rivers, 
with infection rates var)ing from 5 to over 15 per cent in different regions 
By that time se\ere depopulation had resulted on both the French and the 
British sides of the Black Volta and had affected the lower reaches of its main 
tributaries Scarcely a village remained within 2 to 3 miles of these rivers, 
whereas within these depopulated zones numerous ruins w f ere to be found, 
dating from quite recently to over 40 years back A study of the presence of 
Glossina in relation to these ruins and to statistics of recent population declines, 
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I)cpopul*tiaO rt c io part do* to dnect ronrtaL’tj from *l«p aaj ncbat. \VU“rr 
the Dtunbet of death* m rChtf* bwma hifb the rrrmiodrr of tha ruutrrt more to 
new aha «na mdr* mT either on **dc i trearo or on the hi*b land b r-twum nrtt*, 
Thh roore n w-rJ further* the apread of tha dueaae and, by catwi* roocencratian of 
popalat** on bJB* tod wntmhcch. brmr* about tb* aenoua e*-0* rtwiftnte from orr riTu ie d 
tf and wmI rrotion. When dittnct errata w*a mwi* (n IWJit trn flood that tha water 
aheda arotnwl Lnrri and handoen went populated af deratir* aixrnr -JO per atjuart nak 
whfcfi W far too hr*h for tha p t im a ti i T method* of ctdtrratjori to praetxe. Larjta area* of 
aheet rrtajcc were to ba arm, crop rwVJ* wera drcrravtn*. and the *od of mariy of the hffl 
farm* wo reportrd by tha Afrweoitaral Officrr tn ba nrartft* coroplcta eahaucrticau 

The dtambtmoo of deeping tkiora* tn 193S, compiled from the number 
of new die* dugrwaed at Lawn Hoaprtal during the pear tt ahown in Map 1 
Thu by no mean* re p resent* the fuP extent of the epidemic amce it tni known 
*t that time that many peracm* were point ottt to the French for treatment, 
*hile * large proportion in the remoter parta of the cTrrtnct Dcrer come in at 
aU. But within a radnia of roughly 30 mile* from Lawn the map girt* the 
roott triable picture we have of the -date of the doeaac at that time U Ullie* 
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well with subsequent suney findings and it senes as a basis for comparison 
with later jears, and for thus eialuating the effects of control measures The 
extent of permanent fly-belt of G palpal, s and G tacit, tioides is also shown 



Mm 2 — Distribution of Sleepmr Sickness and I)rv Season habitat of G f'dlfahs 
and (/ taclwoidcf in I awra district in 1^ 17 after eradication of the T^ct^e on the 

\ olta Tnbutane5 


I I v -belt is pricticallv uninternipted along the \ olta and the lower reaches 
of its tributaries, with G tachwoides predominant and usually m \er\ large 
numbers Higher up the side-streams, where the fringing evergreen \cgctation 
thins out, the distribution of tsetse becomes discontinuous, and although the 
numbers arc smaller G palpalts is proportionate^ more numerous than on 
the \nlu On the upper reaches of the mer% and on mam of the smaller 
Mdc-Mrcanis, fl\-bclt is represented In dense, evergreen groves isolated In long 
stretches of open mcr I hoc groves arc occupied In small but permanent 
communities ot G/ooara, with G palprls * often predominant or alone The 
map Mmv\s the principal tridc routes, alone which there is constant traffic, 
mo^tlv on foot of trader^ from Trench ternton in the north and labourers 
come to and from \shantx and the coast Resides this there is constant move- 
mem of the loeM iv*mc^ between villages on visits to marie s, funerals 
ecrcmu ucs, e c Sme the loed 1 obi »nd Dievrti tnbes ^rc spread across both 
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ippbed with *uccea* oa hi tributaries, tmtoj each one down to hi confluence 
with the T oft*. A final objection arose from the fact that the \ old river formed 
the international boundary Although the French wrere engaged in a wide gnu 
trypanosomiasis campaign, this did not J Delude cnemhre dealings on the 
\ oha and co-operation m 1940 was unlikely To engage in clearing on ow «de 
otdy of tha rrrer would have been almost futile. 

There wu a further argument for purruing a pohey of tsetse eradication 
throughout a whole district. Not only would thi* ensure the eventual dis- 
appearance of the disease except for introduced cases infected chew here but 
it would serre to co rrect the md -distribution of population that had resulted 
from the aba n d onm ent of the riser valley*. These river valley* offer the best 
farming land good graving *0 through the year and a readily tradable water 
•up ply even at the height of the dry season. If they could be made safe foe the 
return of the people and their stock rt would take the pressure off the over 
crowded upland* and, because of the greater agricultural potentialities of the 
land and the freedom from cattle trypanoaonvbtt*, such a move would enable 
fuller and more complete agricultural development to be undertaken. The 
resulting improvement* m nutrition and the standard of lmng would be reflected 
in the general health of the people and the eventual gain would be far more 
than the control of a single disease. 

Ill Control. O ran rroxi. 

The method of era dkattmg G pff/whj and G t*ckuttxdrt br selective clean ng 
has been described in a previous paper (Monu, 1945). Briefly the principle 
of era di cation is based on the concept that the tsetse community on each mtr 
system forms t natural biological unit. The cmnratmrtie* extend widely along 
the sra ter -course* during the ram* but contract to well defined and often very 
restricted foci during the adverse chrrutvc conditions of the dry season. These 
foa or permanent fly-belts are confined to certain definite vegetation awodatiora 
containing a limited number of species of tree* and shrubs whose presence a 
essentia] for the sumval of the tsetse during the hot and and period from 
December to 'March. The removal f only these essential specie* of trees 
throughout a whole rrrer system is sufficient to ensure the disappearance of 
G ptlpa&s and G tacktxadn smee their dry season fod are dow untenable 
for at least 4 month* of the year Clearing a thus standardized to a wort of 
scientific p rra non, with a definite formula to be followed, instead cf being a 
matter of judgment always Table t the personal equation, or of arbitrary 
lengths and breadths, difficult to fix and very difficult to appl) mer wide 
vanetiea of terrain- \ number f practical adiantagea arc gained in tins wiy 
Tbe destruction of \egruuon is reduced to a minimum, which of itself a a 
benefit in this semi and country »nd maiemHv hghtens the labour and cost 
both of the initial clearing and of subsequent maintenance. There a the poiii 
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Tlic roo*t dramatic ts the cue of Chare, * oocc prosperous Cttfe town tint 

beta* btrraDy wiped out by trypanowoi m i s n. Two hundred tod ninety 
three caws were sent to Lawr* hospital during the 3 years up to 1939 sad the 
1931 populition of 8S7 w» haired by 1940. The two groves were cleared m 
1939 and 1940 and from 1941 to 1943 exactly fire cam hare come In from 
Ghare. 

The important feature of the 1947 distribution b that h shows clearly 
that no local fod of Infection hare persisted alon# the uncleared \ olta. This 
was already noticeable in 1945 the year clearing was completed, and nu u 
maried in 1946 u m 1917 Nor doe* any danger aeem to arise cm the lower 
reachea of the tributanea where the annual tmjncwn brings up a few tattle. 
Within the area of eradication the tendency if any la for caaca still to ihow up 
in the place* which mere preciously heavily infected and in those moat recently 
cleared, aoch as the Naadom rrrer and the Lamra grove*. Thia it to be expected 
in view of the abort time unce the completion of fly control and the prolonged 
nature of the diaeaae, with patient* coming in voluntarily oc fcxncj brought 
in only w hen obeioua tymptoma develop 

The progress of control and the effrctivenesa of the mean* employed arc 
•ho am by separate snalysa of erenta In the three seetjons of Lawra district, 
in which eradication rai achlcred In different stages, and by comparison of 
tbeae results ruth thoae in two areas of protect ire clearing in 4\s and with the 
unchecked progress of the epidemic in south west Wa where do control 
measure* hare been applied. The results are given w Fig 1 and Map 3. 

In Lawra eventual trypanowomissb reductions of 96 5 per cent. 97 per 
cent, and 96 per cent for the Kamba, Southern and North- west mi areas 
respectively reflect the order m which the work of tsetse eradication was com- 
pleted. It b noticeable that the Kamba are* aborn the moat consistent rate 
of decrease followed cJoady by the curve for Stxrth Lawra, whereas In the 
north western area the initial decline was largely offset by s me In the nurober 
of infections in the following year and farther appreciable reduction did not 
take place until the ciearmga were extended m 1943. From thb point the curve 
runs parallel with thoae for the other two sections. The relationship between 
the efficiency of tsetse control and the ensuing trypanosomiasis reduction b 
well brought out in the two 44* areas. In the north western area, 500 square 
miles in extent, deanngi averaging I 000 yards in length at all villages caused 
a rather irregular decline m the amount of the disease, very different from the 
dtcbne consequent on tsetse eradication. Moreover the reduction was not 
progressive. It had readied 81 per cent, bv 1945, but showed do farther 
dediDC. Two hundred square miles in the centre of the district had cteirmgs 
* rer aging 830 yards m length at the larger n luges onhr A very irregular 
curve showed do significant redactions up to 1944 when considerable extension 
of the darings brought a decided reduction, maturing 02 per cent, of the 
crtgiml incidence by the end of 1945 Smce then however s dnuMwxa from this 
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Figs —la and b —Effect of Complete Control and of Partial Control of 
Tsetse on Sleeping Sickness 
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Fig la — Tsetse Eradication by Selective Clearing 
All areas with local protective clearings, 1939-40 , mass treatment, 1939 and 1941 
Kamba Area, eradicative clearing, 1940-42 
S Lawra, extension of clearings, 1941 eradication, 1942-43 
N -W Lawra, extension of clearings, 1943 , eradication, 1944-45 
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Fig lb — Partial Tsetse Control by Protective Clearings 
Mass treatment m N -W and Central W areas, 1939 
N -W Wa, clearings averaging 1,000 yds at most villages 1939-40 
Cent-W Wa, clearings averaging 830 yds at large villages only, 1939-40, 
extended, 1944 

S -W Wa, (control area), no clearing 
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area have shown a slight increase, so that the 1947 reduction is only 50 per 
cent The south-western part of Wa district, where neither mass treatment 
nor clearings were undertaken until 1948, serves as a control area for this senes 
of expenments Two distinct penods of mcreasing incidence in the disease 
are separated by a penod of stability A new treatment centre to serve this 
area was opened in 1944, and this certainly accounted in part for the 1945 nse 
in the number of new cases But more detailed analysis of the data, both over 
shorter penods and m smaller areas, eg , those served by the old Wa hospital 
only, showed that a real mcrease, of the nature of 50 per cent , in the amount 
of trypanosomiasis, took place in south-west Wa between 1944 and 1947 The 
increase between 1940 and 1942 was 47 per cent , so that a total mcrease of 
over 100 per cent has taken place during the penod of observation 

The relative parts played by mass treatment and cleanng in producing 
these results have been discussed m a previous paper (Morris, 1946), so only 
a bnef recapitulation will be given here With incomplete tsetse control the 
addition of mass treatment appears to mcrease the rate of reduction, viz , the 
rapid fall m the Lawra areas in 1939 and 1941, but the reduction is not pro- 
gressive and may not even be stable, viz , north-west Lawra and central Wa, 
where appreciable reduction of the disease took place only after the clearings 
had been made adequate But with the perfection of entomological control 
the effects of mass treatment become less apparent^ viz , the double mass- 
treatment m the Kamba valley in 1941, when a high degree of tsetse control 
was established, had less effect than the single mass treatment in South Lawra, 
where the fly was still numerous The explanation lies m the fact that vector 
control, by cutting off the supply of parasites before they have reached their 
hosts, anticipates the work of mass treatment, which affects the parasites only 
after their establishment in man Thus the more efficient the control of the 
vector the less will be the effect of mass treatment With complete vector 
control, i e , tsetse eradication, the supply of new infections is cut off and, in 
the absence of the vector, already infected persons will be of no further danger 
to public health Mass treatment will now have no effect in furthering the 
control of the disease, but wall, of course, be of humanitarian value in clearing 
up infected cases 

General Inferences 

From these experiments, and from other work in the Gold Coast and 
neighbouring Ivory Coast (Morris, 1946 , unpublished reports by Saundfrs 
and by Morris , personal contacts with the French West African Tryps 
Service), it is possible to draw some general conclusions on the control of 
trypanosomiasis by cleanng 

For protective clearings to have the maximum effect they must be expertly sited, 
1 e , made at the points where the local people come into the closest and most regular 
contact with permanent fly-belt Rule of thumb clearings at obvious places such as motor 
roads and big bridges may be useless if the main fly-man contact is taking place elsewhere 
ihe clearings should be as long as possible (at least 880 yards although much higher 
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corttroj rou]a from 1,000 yard* ox looter) «nd *Wd be turiri «a cwuitttrulr at *0 
TV 2?™ whoU ' nfcard lrr *- >*** »y» ttia of jxxrtrcrir* deorci an brio* 

•uWwkl mkictocH la tleepto* *kkn«*. bodw faro 50 per emt to 80 p«- cent! 
bot tbc mtoctiac doe* not pro*rr*» beyond certain pouw lad k Wbfc to rarer**! if lo3 
condiricoi become more frrounbto for tnnmWoo (cl W In ]W«_f7 V V> Lawta 


Ccenplet* control m **verr epidemic om Canoot bw *tt*to*d by protective decin 
•tone. To* addition of dboorrriiyjaj* m*» treatment toerr**e* tbe rate of reduction bet 
doe* not effect tbe end re*nh, end U am *crf&oent to brb* comptot* central. C o o tkoog 
m** treatment durfo* 3 to 8 year* together with wifely eppJird deariiw t tontlpi 
(peotectfra wxl embearrve) her virtually Iromated airepte# icineee In tbe Upper Irwy 


1 local tred centre* of infection *och M occur *too* trade route* erry hi*h dnre* 
of control e*n be obtrioed by tbe cocnbmMwn of m*e treatment end tor*. weQ *rted 
pctrtectfv* de*rm*m. (At B*mbni ferry on the \ oh» mile -loo* pratccriv * cWi"t, w, b*di 
by no mewn excluded elf the ttetar p(u* tin fie me** trrvtrrw-m, nu h*brr de*Tr* of 
control then fire met* treatments *too* ba tbe country knroedjetrfy to tbe south.) 

Ruthto** berrier dearie** er* no tou*Tr etnptoyed tb* rendu do not itwtlfy tb* 
expense end labour of their ccewtructicm *nd above tfl of their flmntrnencc. G yW/Wu 
end G udtixMn will (reefy mow mere tfasn roil* of perfectly open rircr bank it wit 
rim* trf yt*r end ttrrer** 5 to 10 mile* dorto* tb* wet aeaaon. Tbe labour employed to 
cuttm* rrery tree, ksriudm* reluebi* tnsbofanie*, acadrs, etc, orcr berrier dearki* 
mil* too* by 100 yard* *r»de could met* 2 oc 3 mQc* of dkerirntoath* o* *eVct!v« cV-tnr* 
It it considered vnaer to de-rot* th* rr*IUi>l« resource* to the mention of curtin* deerin** 
*too* tbe river tbua incremto* tbe diattmc* tber files her* to tnrrer** between tbclr per 
maoent habitat and their *ource f bernm food. Thi* fo e rt a ae* th* ere* protected a* wrtt 
a* reducto* tbe amount of man-fly contact 


Eradication of tbc tactac result* in a rapid and peogrtawet reduction m 
human trypanoaomuma, with virtual elimination within 5 or 6 rear* if tbc area 
of cf-rratKcn ti large enough. Eradication has tbc tddrdonal advantage of 
tt tmj l tirieauily controlling animal trypanoaamiaata and thus aHnwutj a fatter 
agnculmral development of the reclaimed land. Beside* Its in trine e vahw 
through increasing tbe prosperity of the community tin* dertf op-men t haa a 
apecta] value of great importance m that h can contribute towards maintenance 
of tbc recbmatHm. 


\ Tut Darter* or G wtami*xj. 

One of tbe aencro* aecondary effect* of depopulation n that it render* the 
country suitable foe coJoturaUcm by G m&rattHj a ipecfei which i* dependent 
on the larger game animal* for ti suatenance and coraeqaently can emit only 
In tbinly populated regkm* where game i* abundant 

Bun cy» by tb* -wrhrT Iwrt abowc tbw dd* *pecir* doo tcK occur to CMtorywith 
poputotam dewny above 15 per *qxarr mile *od. ■> *Wyww atotuo* rarely —uroed 
•r . erepmporttoni w.lh popuktkw be tow 20 per wpaar* mde. C — TU^rt U not btdu d 
to any khom ertevt m the nwtri prohtotn. But when b*b» of thi* t»et»* tm eta* or abut 
on rncfl populated country G pcewrua potenltoJ d*n*rr to mw> and rry symr* 

dsnaer to hi* atoeto Brcuw* tf tb* vinitonce of tb* *tT**rt* of *ccn*l wypwawoenUm 
earned th* prraeoee of th** pure t»«w cncrtuutei ooe cf the act rrm h*»dic*p* to wbemei 

of C*rtte knprotetoent and to tb* dervtoyaonrt of hwiwd , 

In urwqwocr, when an tor** ton of G *nil« toot pf»e* from tbe Ivory Ccwrt 
mm th* Black \ oil* «nd certtnJ Kamh* rafley* to aranedto* *tep* to control tt 

were tawntU, *m« rt breufht threat to dwtrerl prtwpmrt y of Utya r*n oi the 
dutrtol tfd parttotdar d*n*er to tb* chance* of totthfl* *nd dec topto* the kwnb* valtoy 
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Jig 1 —A Sacred Grove, where the con I ig 2— -Heavy and extensive fly belt on the 
Unuous and intimate contact between tsetse Volta kiver, but it is traversed onl> occasionally 
and the villagers, most of whom visit the and at certain places 1>> natives who do not stay 
water hole at one tune or another, gives the long The chances of flics Incoming infected 
optimum conditions for the development of and then re infecting other people are very 
epidemic sleeping sickness small 




„ - V 


AS i 


jfc.* 


Fig 3 — Travellers waiting for a Volta ferry 
on a main trade route. At such places the 
large numbers of natives continually passing, 
many from infected localities, provide a 
source of infection for Glosswa and local 
though sometimes quite heavy, centres of 
infection can develop 


Fig 4 — Occupations such as bathing and wash- 
ing which bring people regularly to the same 
point in a fly belt encourage the presence of 
tsetse, especially G palpalts , and ^et up condi- 
tions ideal for the dissemination cf infections 
This shows a typical feeding ground for G 
palpahs with hosts clearly visible fiom a wide 
front of closely adjacent fly-belt 




F c. L- — 'MilDtaunrt I JV Ira j Imj v i> now F 2 -*7V <rjn*Ctiio«i cb€^r fcxMn Icm rrrr 
taLea we r by the local Nath Votbocrtirt A prrrm frinctaj loreat to or«en fT»n ml tall 

ctnef » tohuw th* wettir* cut f talie tree m*oo*ticn that rtfl L* effected by atiaopuaj 
ttooop* f fly-bdt trees alter cleario*. arsl weeknc The rnn rtn rr ek^ the lunl 

peorulei ECod dry *erwn (t nn| 



F C. 3 —Mainten a n c e of ctniwva bj farrnh*! 1 c. 4 — Xlurruajxrr f cVarirvt by firnWv 
Ccntocrr ri^ior. wr* l«nana cn the rfcfcrs A protect deanne cu the Wkrte \dLi tint 
and race bet em, bw> rrmpictrbr rrcblrorJ I hr ha» been eitrt*4\ety farmed In lie natnra foe 
t-.rU,. f cteared rtrerm cterf to La ra ember o{ von, fcntme tie amnem* of re- 
jTCTatb (cnainty i/wbcu ar»l S' ahaa**) to 
very narrow atrip dear to tie water »cV*, 
rjitly dealt with 
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eradication of G tiSfSStfS 

&«.» WSd f d » *■„%“ o?S« l"o“ i“., P by .943, fcsp-di™ 

14-fold increase in numbers had taken pi -r C^ZT 

cheeked, and by 1947 this ^ 

species of fly had been , ,,.i== 

completely eradicated from \ y J o 3 f m1 |‘ 

the temtory on the British jV^ \ \ C ;.jJ, 

side of the Volta r^TX r* , S-L-C^O s, 

It is of great sigmfic- J ‘ f S_X-, ^ / C 

ancc that while control on y\ k 

the central and lower X > /. ' 

Kamba was still mcom- V— / 7C/ J~ ; \_r~~ , ll^y 

plete, from 1943 to 194 , I pTl/X ? K/AT^fBAi n 
cattle and human bemgs 
were present in some num- 1^ / 

bers and were freely fed on 

by G morsttans This did \ 

not prevent the eventual l < f 

disappearance of this tsetse, (7y^~7 — 

a fact that affords final proof ( \ \\v\ 

of its dependence on wild s / j 

animals for maintenance | 
and leaves no doubt as to 0 L 7 

the effectiveness of game S r \ j 'v V 

reduction as a means of * 
getting nd of the fly At ^ r y*P 

the same time this measure l g*** _ 

should be regarded as only 1 
die first stage in control v ^ 

Eventual control can be 1 CJH V. < 

obtained with the greatest | ,A 
efficiency, economy and 1 ^ 

benefit to the local com- 1 X; 

mumty by development and 1 / 

settlement of the land to a y ^ 

population density at which ^ j 

G morsttans can no longer ^ t 

exist > 1/ 




Mai 3 —Effect of Different 
Degrees of Tsetse Control on 
bleeping Sickness (Lawra and 
Wr districts in the Northern 
Territories of the Gold Coast) 
Percentage reduction in Sleeping 
Sickness since control measures 
began -97% All Volta tribu 
tarics in Lawra district treated 
b ) selective clearing 
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In combating Urgt-aeale outbreak*, whether of diRw or of igncultnnl 
pe»t*, one b alwaya faced with the difficulty of maintenance. The Initial 
outbretk may be *o ahrmmg and co*Uy In life, health jot produce 
that the moat ex pern I re measure* are employed in reducing h but their 
continuance, once the reduction ha* been effected 1* often hard to justify 



It i* at this point that 
control measure* which 
*re *df main tuning or 
cam be fneorponted a* 
part of the norma! re 
thritk* of the commun- 
ity or vrhoae coat b Ie*a 
thin the ext muted loa*r» 
due to the peat it it* 
reduced lerrl, are usml 
ly sought. It b wuc to 
rrcognbe thb difficulty 
from the outset Thu* 
the biological control of 
nocckms m*ect* *rui 
weed*, m whkh Intro- 
duced natural enemies 
effect and maintain * 
stable contr ol, or cul 
turtl control through 
modification* m the 
practice* of farming or 
itonng may in the long 
run prove more ula- 
fact ry than chemical 
control by method* of 
•praying, dusting, etc. 
which need co nstant *nd 
costly repetition. Uke- 
vrt»e in the control of 
*0 insect -bo me dnKuse 
the eXt i* r i nl rut t on or 
eren reduction in inefd 
ertce of the rector a here 
practicable has been 
found more eff enure 
and crentually more 
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economical than the direct attach on the parasite itself by chemotherapy 
Especially so is this the case in trypanosomiasis where vector control remo\cs 
at once the danger to man and his stock 

It is well recognized that quite apart from the social and physical com- 
plexities of its administration over a wide and varied terrain, mass treatment 
alone is insufficient to stamp out sleeping sickness (Wilcocks, Corson and 
Sheppard, 1946 , McLetchie, 194S) Fairbairn goes so far as to say that 
epidemics of T rhodestense infection cannot be controlled merely by treatment 
(Tairbaiun, 1948) Vaucel holds die view that there is a point below which 
it is impossible to reduce the incidence by chemotherapy (Vaucel, 1942) 
But a high degree of control of serious epidemics has been obtained m both 
British and French territory in West Africa, the disease being reduced to such 
a low lc\el that it is no longer a danger to public health Further reduction, 
however, or even maintenance of the control, by treatment, is expensive, 
involves a permanent commitment in staff and institutions, and may even be 
resented by the people I he expenses hardly seem justified by the amount of 
disease present yet the efforts at control cannot be relaxed for fear of further 
outbreaks Ihis is the impasse into w r hich too great a reliance on chemo- 
therapeutic means leads its advocates 

lhc Trench have got over the difficulty by turning their Sleeping Sickness 
Service into a Service of General Hygiene, and using the same teams and 
organization for the diagnosis and treatment of a number of communicable 
diseases in the field But they have, from the first, included l< prophylaxis 
agrononuque,” i c , measures for the control of the tsetse, as an integral part 
of their campaign, and with increased attention to the technique of clearing 
during the past few years they have now achieved a remarkable success, that of 
virtuall\ eliminating sleeping sickness from the huge epidemic area within the 
bend of the Niger * In Nigeria, McLetchie (1948) has shown that efficient 
protective elcanngs add greatly to the degree of control effected by mass treat- 
ment, and a wide expansion of clcanng operations is planned in order to realize 
the original control plan of treatment plus clcanng \ most satisfactory example 
of stable control can be seen m I mrbairn’s and Maclean’s sleeping sickness 
settlements in langanyika, m wlueh a full appreciation of many aspects of the 
problem has given nsc to an essentially simple solution whereby the people, 

• Since tins was written the author has visited some of these settlements and obtained 
further information from Dr Fairdairn (OFhccr in Charge of Trvpanosomiasis Research, 
1 indc) and Dr Calwell (the present bleeping Sickness Officer) on the spot There is 
no doubt that these settlements alone, because of the rapiditv with which thev were made 
as soon us each local epidemic was spotted and because of their immediate effect on G 
morJUfinr and therefore on the incidence of infection, line brought sleeping sickness under 
a igh degree of control throughout Tanginwha Their cffectn cness in averting a icn 
serious threat to the T cm ton. can be seen from the Appendix to Fairburn s 194S paper 
\n annual incidtnsc of 300 to *00 eases between 19 25 and 192? r^e t o 3,262 in I <*2° 
ut was brought down to the *00 mark b\ 1°36 and is now onU just abo\e that lc\cl, owing 
Urpcl > lo u rectni outbreak m kondoa Unmet which is not vxt under control 



once they arc settled with expert advice, maintain by their own act hi tie* a 
complete control of the taetae (G momtetu) and therefore of trypan osomlasa. 

The problem of maintenance ssaumes especial Importance in the huge 
areia affected by trypanosomiasis in Wert Africa, to the permanent recUmatkm 
of fly infested country haa been a conatant aim during the present wort For 
tha reason lest attention has been given to protective clearings, since it was 
realised that not only do they afford an Incomplete aohrtion to the problem 
but that their annual maintenance tales up both funds and supervisory staff 
to such an extern that this would eventually act a Hunt to the areas that could be 
covered with a definite personnel- Thu has happened in Nigeria, where truce 
1945 the control officers hare been almort fully occupied b the maintenance 
of old protecthe clearings, (McLrrrcinr, 1948.) 

The use of natural land unrta in the eradication of G p*lp*Es *nd G tmJa 
rvx&n offered the poasibibty of attaining stability through the alteration of 
the plant communities of the reclaimed nrer valleys and their subsequent 
consolidation by settlement and development. Encouragement in this project 
was green by the example of some of the most prosperous, well populated 
areas m the north of the Gold Coast m which the people theuruehe*, by their 
cultivation of every bit of suitable ground on river or swamp and by their search 
for budding poles and firewood, have automatically freed their country from 
tsetse. So the work of selective clearing waa taken a step further to the point 
of eradicating the fly belt -egetation as well as the fly Fids was possible only 
because a definite and bruited number df species of trees and shrub* had t be 
removed. (Tearing was followed by a thorough and exacting system of burning 
and stumping applied on each river system from the headwaters downwards 
m order to prevent the rapid re-cokmiaatroii of the clearing* by waterborne 
seeds, roots or branches. 

In this way the nrerrne plant communities in all the Laura clearings 
have been completely altered, the dosed tree shrub association f the fir-belt 
bring replaced by an rpen tree-grasa association. fTm alteration haj brought a 
number of incidental benefits quite apart from the disappearance of the tsetse. 
Under the original dosed fly belt association with its almort hare floor the 
river banka were constantly subject t natural erosion, and this, of course 
continued during the process of clean ng D t aoon after Humping was ctwn 
pleted much of the previously bare bank b ecam e covered wrth a dense mat 
of gras* which t* proving a rotM effective check to erosicm n well n helping 
to smother the re-estabinhramt of shrubs. It should be remembered that on 
these winding rivers the banks are being continually worn away on the outer 
bends and built up on the inner a natural occurrence that musi not be mistaken 

Thos tw* been dose eo-opeirtiurh» «*tofno»o***l work between *a G«U Coast 
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for artificially induced erosion The fact that such annual maintenance as 
slashing is unnecessary after proper stumping ensures the consolidation of a 
semi-permanent grass cover This affords valuable dry-season grazing, of 
which great advantage is taken by the local cattle Finally, the dense fly-belt 
was a hide-out for numerous carnivores — lion, leopard and hyaena — which have 
considerably diminished in numbers since it was cleared, a point much appre- 
ciated by the natives 

How permanent this change will be can, naturally, not be decided in a few years 
The fly-belt associations represent the climax vegetation of the riverside and their re- 
establishment can only be by natural succession, a slow process, probably taking several 
decades, and therefore easily checked So a precautionary maintenance system has been 
put into operation, working at present on a 3-year rotation, t e , with the district divided 
into three blocks, each of which is weeded of any new or persistent fly-belt growth ever} 
third year It is almost certain that the rotation can be lengthened to 5 years, once the 
vegetation control is well established The amount of work involved in the weeding is 
trivial, averaging a requirement of 10 man-days labour per square mile of country every 
third year, t e , just over 3 man-days per annum per square mile Even at such low popula- 
tion densities as 20 per square mile, a turnout of five able-bodied men for 2 day9* work 
every third year presents no difficulties, and the whole maintenance, with the exception 
of the thinly populated Lower Kamba, has been taken over by the native authorities on 
a voluntary basis 

Settlement and development of land adjacent to the cleanngs has also been effected 
by the natives on an entirely voluntary basis, since no material or other inducements could 
be offered Approximately 1,500 have settled along the Kamba river and its tributaries 
since they were cleared, and 4,000 acres of new land have been broken for farms Two 
stock-improvement farms, an agricultural demonstration farm, and a rinderpest immuniza- 
tion camp are being successfully run in places that were swarming with tsetse up to 1942 
The settlement is the natural outcome of the advantages of good farm land, water, grazing 
and timber offered by the river valleys, and has amply justified the full programme of 
tsetse eradication which took the clearings well beyond the limits of the settlements existing 
m 1940 Above all the movement is now m the nght direction, an advance instead of a 
retreat, and is resulting in the tsetse fly being replaced by a healthy and more prosperous 
people 

The Lawra experiments have shown that tsetse eradication effects a rapid 
control of human trypanosomiasis which is, moreover, progressive and will, if 
applied sufficiently widely, lead to the eventual elimination of the disease Thus 
it overcomes the first failing of mass treatment, the check at an apparently 
irreducible minimum The solution to the second difficulty, that of main- 
tenance, has been found in the same experiments By concentrating on the 
eradication of the habitat of the tsetse as w'ell as getting rid of the fly itself, the 
clearings can be brought to a point at which they are so nearly permanent that 
their maintenance can easily be undertaken by the local population, even at 
such low T densities as 20 per square mile This is the low r est density at which 
sleeping sickness appears to a serious extent in this part of West Africa The 
system thus overcomes difficulties such as those encountered in N Nigeria 
by Nash, who requires a minimum population of 70 per square mile for 
maintenance of his discriminative and protective cleanngs This involves the 
complexities and expenses of population shifts and abandonment of ground 
U areas of lower populations qre to be dealt with (Nash, 1948) 
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The experiment* hare further demon! t rated how the people of their own 
inhudre, will occupy and develop the mtiiimed land Indeed, the response 
ind appreciation shown by the nit nr* has been of the gmtett encouragement 
«d constim demands ire made for an extension of the wort Thb rear (1^9) 
a bloci of nearly 2D0 square mile* of the Mirapnan district hxj been cleared 
whh fundi supplied by the native administration treasury and a Kart ha* been 
made on the raoit infected part of the South-West W« epidemic In both 
places the natives are eager to make Immediate use of the cleared land It b 
well recojnraed today that development ichemea do not go forward without 
the wltEng co-operation of the native population By enlisting thia co-operation, 
through demonstration! of the result! that can be achieved by clearing we 
have cm our ride one of the moat valuable weapon! agarnat the tsetse fly the 
African farmer himself 


VII DBcttaarov 

The experimental work in the Gold Cant covers areas of rufficJem riie 
and variety of terra in, and has been under critical obsecration for long enough 
penodl for the result* to hare clarified the nMes of c ertain technique* in 
rieepmg lichnees control. Three principal method* hare already been drscuned 
pro teethe dearmg for partial control, eradication of the tvt*e for compile 
control, eradication of fly belt vegetation for the comoGdatbn of control 
Analysis of the result* of the Lawra experiment! give* *oroe inwght into the 
epidemiology of the disease and this in turn offer* augprvtion for * wider 
planning of attach. 

The characteristic of the Lawn epidemic was that the area of high mf return 
did not lie along the \ olta Hirer but extended across Its tributaries, especially 
toward* their bead waters A concentration of attack on thb main area of 
infection resulted in the general disappearance of the disease alike on the 
tributane* and on the uncleared \ oka To arrive at an explanation it la 
necr-nary to n malice the picture of the epidemic as * whole There are few 
place* in thj» part of W eat Africa where the nil ires are not bitten more or leas 
frequently by tsetse yet serious trypanosomiasis is confined t quite limited 
areas These areas sberw a marked lonatson a th localities of h gh Infection 
surrounded by limes of lighter infection beyond ah eh the disease is of fporsdic 
occurrence only There are often linear extern tom, sometimes of quite high 
infection, riong trade routes Hui shows to what an extent the trarufermc* of 
infection from region to region » taking price * fact corroborated by evidence 
from French frontier posts The mam features of tins distribution are shown 
in ■ map of the k olta Basm epidemic already published (Moans, 1H46) which 
however n of too small a scale to show a narrow strip of light infection that 
doe* in fact extend along the middle i c a c h es of the Erick koha, and which 
.ppeara chan ct erratically along the western edge of Lawra district. It b atgni 
fiom that the heavily infected area* are situated on tributaries of the \ cha 
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climate the greatest Incidence of O fxlpala w*» always found in place* where 
the human population to higbe*t and in do*e*t contact with the fly belt 
Thi* tpeae* diminished in number* n the population thinned out and it wa* 
*1 tope (her absent on tinpopuhted *tretche* of nrer On the \olu tribuunc* 
the aame rule hold* good. G pclpths disappear* only when the population 
a *o dense that human actmtle* destroy it* habitat. Thi* distribution i 
explained by ■ marked preference for human and domestic animal* as hma, 
a preference which is confirmed by ohservitiorts on the reaction of G fitJpajis 
to trap* (Moran and Moms, 19 If)). To con trait. G i me kmc* in *eem* fuHr 
impartial In boat choice with a slight preference for wfld animal*. G p*lp 4 hi 
then, acquire* »peci*l importance aa a rector It wifi a* loop a* it has the 
opportunity continue to feed on human beings, a habit which pi res it greater 
chance* of becoming mfected and once it [i infected add* to the likelihood of 
the infection being passed cm. G ttckimotin on the other hand, ha* less Initial 
chance of infection, and even if it hecome* Infected It may never bite another 
person. 

(2) It ha* been teen that G palfuEi, by choke confine* itself to the ncimty 
of man. It frequently happens in Inland Savanna country that real notions of 
environment cause an obligatory association between tsetse and man. In the 
country we have been dealing with, thi* restriction reaches ft* extreme form 
in the giu r ea in which both *pecie* of tsetse because they are confined to a very 
I mrted habitat, are likewise confined to a limned choice of hosts. The host 
happen to be man and his domestic animals since, m many cases, the groves 
are isolated by farming actmtie* and wood cutting and Inrariably *umxmd a 
village water hole. Therefore qi kmg as they occupy a grove both G 
and G (•rirnadn are bound to feed largely oo man. In *uch arctmvsunce* 
C tafkatoUet is equally as important as G p+lfuhs a a vector and it is far more 
dangerdu* than if it were free to move about In the extensive habitat of the 
\ oh* fly belt with an ample cbotce of host*. 

IrxrrrnrJWl* brtwrm the \ ok* *nd tb* fro es «rr the tniwWarw* with I hew nsrrow 
frinee* of fly-belt by no mm cnottnoou* *od often tjurt I rrulrd m length. The men c- 

menl* of the flics kit not »o restricted here *s in the fmvv* but there is wider r*off» of 

localities where the people on ret bin™ dorw* thetr nrrpltj »cimur* u the bcah *nJ 
m » «ter -holes. Tho* the tnbutsnei can be responsible for both erw nedcHe wkI remote 
mi feci wtm i ml, ^though they do not provide th* very ml wrote Kwocutwwi betwee* rwi 
mi t»et*e found in the arm es, they tee undoubtedly *enoo* *otuve» of mfretxtn. Farther 
on* mcxTkd* xhtte ttma TM the By^brlt became* iDCTf*«ntf7 rwtncteJ m rrrm< out 
the hesdwrtef* oftm pi ( w et the extreme cnoddlonw rtwhied m the erores. 

(1) Proximity of fly belt to human activity hardly extst* along the Black 
\olta but it rs a frequent feature in village* on its tributaries, flm raitst be 
an important factor in the budding up of high local epidemic* judging from 
the distribution of the disease and from the fict that *o many Tillage* close < 
tsetse-infested river* have ceased to exist. The author has found a high degree 
of inverse correlation between the distance* of villages from the nearest fly bch 
and the proportion of their compound in ruin* from vinous report* on the 
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dim*tc the greatest incidence of O f*}p*ks was dwiyi found In plscr* where 
tiu: human population was highest and in closest contact with the fly-belt 
This species diminished in number* p the population thinned out and it wu 
altogether absent on unpopulated Mretche* of river On the Voha tribu tinea 
the tame rule bold* good G ptlpehs dt»p peart only when the population 
h to denae that human activities dettroy ha habitat. Thh distribution ta 
explained by a marked preference for human and domestic animals aa horti, 
a preference which k confirmed by obaerratkmj on the reaction of G 
to trapa (Mown and Monti, IW9). In contmt G fektmxdn teem* fairly 
impartial in boat choice With a alight preference for wild animals. G f*alp*ht 
then, acquirer » peril! importance aa a rector It will, aa long aa it haa the 
opportunity continue to feed on human bemga, a habit which greet it greater 
chancel of becoming infected and, once it ii infected, adda to the likelihood of 
the infection being paaacd on. G ImrkntoiJri on the other hand h« 1cm initial 
chance of infection, and even if it becornea infected it may never bite another 
perron. 

(2) It haa been aeen that G fialp+Tts by choice, confines hadf to the ndnlty 
of man. It frequently Viappens in Inland Savanna country that restrictions of 
enrironment cauae an obligatory association between tsetse md man. In the 
country we hare been dealing with, thh restrict tori reaches Its extreme form 
in the grove* in which both apecie* of tsetse because they ire confined to a very 
limited habitat are Lkesrae confined to a limited choice of hosts, The hosti 
happen to be man and ht* domestic animals tmee in many cases, the groves 
are isolated by farming activities and wood cutting and invaruhjy surround * 
village water hole. Therefore as long ■* they occupy a grove both C p*Jf*hi 
and G t*ch*onl/t are hound to feed largelv on man. In such arrumsUnee* 
G lactoMoiJr} m equally ti important u G pclp+ht as a renor and rt a far more 
dangmha than if it were free to more about ra the enenirre habitat of the 
\ olta fly-beh with an ample choice of bast*. 

Imrtrnedrm bmrtrn the \ oh* and th* jrros r» btt the mtananri wah iWr narrow 
frinft-i of fly-belt by do rtetM mruanjou* and often qua landed tn h-ngth. The men 
roena of the flier err not to restricted herr aa in the (Tore* bur thert U wider rant* “ 
localities where the people can ret beften durrw thrtr es-erfday actrrttiea m tba both atvl 
«J water -hole*. Thus the tnbotmr* can be retpcrroble for both immediart and remote 
mfeebons and, although ihe> do not pc and* the eery intenat as*oa»tjeei berween rnac 
and rwtsc found in the trore*, they are LLodouhtedJr »en«a *ottrcr* of infection- Further 
as on* mtniti these ar reama the ftj-bett beecene* uCiiwmfh rettricted tn esrten an that 
l Sr hewdwraten often present die ertreme condition* realtred « the Stores. 

(3) proximity of fly belt to human aamty hardly exists along the Black 
\olta, but it is « frequent feature in rilbgrs on It tributaries. This must be 
an important factor in the budding up of high local epidemics, judging from 
the distribution of the disease and from the fact that ao many village* close to 
tsetse- infested nrera hare ceased to exist. The author haa found * high degree 
of inverse correlation between the distinct^ of villages from the nearest fly belt 
and the proportion of thetr compounds in nun*, from various reports cm the 
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Volta epidemic (Gouzien, 1907 , Gold Coast, 1925 26 , Muraz, 1939) it 
can be concluded that existence within 1 or 2 miles of a river jeopardized a 
chance of survival of a community 

Proximity can act in two ways The closer a town is to fly-belt the greater is the amount 
of contact between the inhabitants and the tsetse, not just when the people come to the 
water-holes but because they cannot avoid encountering the river on so many occasions 
in their search for firewood and herbs, on their way to and from their farms and neighbour- 
ing markets, and so on Extreme cases are villages within the loop of a river, in the 
made by two joining streams, or between two closely parallel streams, where the final 
result has usually been complete abandonment Admittedly these are not simply c&ses 
of proximity but involve the additional complication of a periphery of exposure which 
may be so lengthened by the configuration of a n\er that the people can hardly leave their 
village without crossing it Less extreme, but very dangerous, is the case of hamlets of 
scattered compounds which may lie on both sides of fly-infested water This is a conspicu- 
ous feature among the Lobi of south-west Wa 

The second danger of proximity is that the tsetse themselves may come right into 
\ illages either because of their wet season habit of ranging, or transported by hosts The 
survey teams frequently, especially during the wet season, catch G palpal is and G taclnn - 
aides among the houses in villages less than a mile from fly-belt 

(4) The proportion of a community liable to be in contact with the tsetse 
will be influenced by Proximity to the fly-belt , the sources of water, some 
or all of which may be fly free , and the agricultural and economic habits of 
the people — the form of the village, whether compact or scattered, the methods 
of farming and herding, and the pursuits of the people which may lead them to 
riverside bush The importance of the proportion of contact is twofold Firstly, 
it influences the probability that infected people in the community will pass 
on the infection, e g , a sick person in a village miles from a fly-belt may never 
encounter another tsetse during his illness, whereas a case in a village on a river 
bank will have every chance of infecting more flies Secondly, it regulates the 
degree of infection that can develop m a community, e g , in a village with its 
water supply entirely within fly-belt all those visiting the water are, at some 
time or other, exposed to infection, whereas m a village with part of its water 
supply from fly-free sources, the total infection rate may be quite limited although 
apparently severe outbreaks occur in those compounds using the dangerous 
water-holes 

This factor is only partly responsible for the concentration of infection on side streams 
A great part of the upper reaches of the tributaries consist of completely fly-free marshes 
or open water-courses, but a fly-infested stretch of permanent water may constitute a 
source of danger not merely to its nearest village but to all that are forced to use it in the 
dry season Although no parts of the Volta in the Lawra area are fly free, the villages 
here are too far distant for any but a few of their inhabitants to visit the river at all regularh 
and there are often alternative sources of water, fly-free, in marshes, pools, etc These 
alternative sources occur and are used more especially during the nuns, which means that 
contact with the Volta fly-belt takes place for only part of the year This leads on to the 
next factor 

(5) Continuity of contact between the tsetse and the same sections of the 
population is essentiq] for the building up of high rates of infection Breaks 
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m continuity may allow the Infection to dw oat or tvtn prevent iti ever appear 
mg, eg^ the control of aleepmg weine** among palm cut ten In Northern 
Nigeria (Nun, 1944), and the observed fact that the Incidence of keeping 
dctneai la usually much lower in \ olta fishing camps than in wighbouring 
farming vfQiges deapite the much doaer contact with Ghrans m the caae of 
the former The fishing camp* rre vacated annually during the ram*, 

Tb* Importance of eonrimmy ia wrO brounfet out by the ctanywrison of eondjtkwn 
hi the uprrtarn fly-belt* with thaw aloof the \cha. The »rrw-nl search y of water away 
from the big river md Itl n*in trfcuuriei mwi that wucr-hoV-i situated in froves and 
head-water dy-brit are used coorttorij by tb* were rini*e» ihrooghoin the year Further 
d* water in the dry mm h ao limited thw krfe groups of women wd rfaldren are eon- 
cmtTTted for marry hdura of the day at the one or two ml table wartT-hofes, waiting to 
fill their pot*, washb* their dothea, watering thn hearts, and ao on. The tsetw awured 
of thn rrprLir acarree cf food, tend alan to cc n cr n uat e at the mm spot*. not cady ihrot^tcot 
I hr day but day after day 'Itvne omiiunna would appear to be Ideal fur autkricar infection 
amoof the (he* and then pawing it on to number of petiole from the tame dl^e l 
thri way local epidemics can be qxncUy built up. Inferred tsetse rrmy be prrwru at arrr 
rime and whether they remain In the tame place a* in from, nr more about at on 
water-course they are ready t paai on the Lafrctkn to tmtikn and rrhoei »bo may 
crane from fly free localities. So the local epidemic, became of the ctawandtr of contact 
between the people of dUfe and the fly acta n a rrnfre for dcffLolnf the m/rrtjcm more 
widely The aapect should be contracted wrrh the fly-belt on the \ oft* a trfch ri used as 
a fcairce of eater for part of the year only and h ertmed oecedooahy by wnaTl mambera 
of people who rarely letter for more tlwn half an hour in the actual fly-belt. Under roch 
drrumatancei tlie chance* of an birial infection ariaiax amno* the ftir* win be rry imafl 
the chaom cf a local centre of Infection bemf »et up and mafctuned by the refular presence 
of Infected pmont will be rarer Mill end will be hxely to happrn only at one oe tm cf the 
most CrrcpjetMrd croeafrif* when the amount of Imping sldmesa tn the country h eery 
high- Thu* the \ lea, without permanent edla*r* on itt hanks, could not be mpomftdr 
for buOdb* up rpvJmiica though it couU well help in ibearmacrtin* mfeetbei a brn the 
disease n already prese nt . But rt h moat important to remember that thn waa not ahraya 
the caw. At the begtnrung of the* century there wa» an e-cte rni Te rher traffic alon* the 
Black \ olta arvl numerous town* and dlrfr* a ere arruated cjurte cbae to rt* banks. ThJ 
ni uncjoeMioriablT the looaticn of the ociimil aeriou* rail breaks of tr>panoaomitjii and 
tbe aource from winch they tpread to the JraifeThmcL The occa-i local town* atiD beared 
cat tbe II lack and White \ okas sirre all found to be more or baa heavily infected raurrtrrrr 
In tbe aouth-weat of \\ there are rrcnv LoU settlements ebae to tbe Black \oha abrra 
aerio u * outbreak* are thteeteninc 

Thor are other factor* nflueocwg the dm n button of riceping rictnrs*, 
the mott Important being the density of the human population. Seriou* 
epidemic* do not appear to occur with * population density below sppummately 
2D per aquare mfle, although bed ootbreai* may be found, for example along a 
udl frequented trade route or a here an Important town is ctuated right oc a 
fly belt At low population demine* contact* between the people of different 
village* will be *o irregular that the introduction of infection will be a rare 
occurrence and the rapid tpread of the di arose almost impossible. Nor can 
there be that continual renewal of infection that mwt be ■ feature of epidemic* 
m well populated country where the amount of the disease fa circubuon and 
the constant movement of people ensure* that, if infection should for any 
rraarm die out in a particular Tillage there will rurely be a re-introduct on aoocer 
or later a* bng a* the disease la present fa the country 
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, _ «. _ nril , intion density for the existence of sleeping 
There is an upper 1 1 ^ ^ ^ per square mile, at which intensity 

sickness^omethmg^ c actiylties have re sulted in the automatic clearing of 
But before this upper limit is reached the habitat of the flies has, 

t VZJZ2Z ’£-?• -«- 4 ** “" di " ons fot ,ocal 

em demies are set up 

^ , tViprpfore determines whether an epidemic can appear in a region 

Population density, there : , ^ of t ^ e epidemic areas known to the writer 

or not, but within thewe -PP lat f between the population figure and the intensity 
2*5^ - population are analysable under one or other 

of the factors already discussed d d of importance is the population density of 

One last factor inight be otim ^ V ^ ^ wy corTe i atlon beUveen the 

thE CoSLm shown by their contact with human observers, which is the relation 
numbers of tsetse t os n , y of sle ep in g sickness At the same time there are plenty of 
that counts ’ a " d | h Lawra area a nd elsewhere, of senous outbreaks occurring in the 
,nst “ n n C c e e o f b ve Jv few flies, and absence or ranty of the disuse where tsetse are very numerous 
presence ofveryi , wh ich limit the numbers of the G palpaln-group tsetse 

Ire those wh'ch favour the building up of epidemic trypanosomiasis Fluctuations in the 
are those st men m av well be accompanied by corresponding variations in 

dTmcTdencI of trypanosomiasis Fairbmrn (1948) shows the apparent relationship 
the incidence oi > p the num bers of tsetse and sleeping sickness m Tanganyika 

between long t -S . ed ar eas of Wa district, and of North-West Lawra up to 1942, 
In the incnmpc > rates of tryp anosomiasis reductions that can be seen in Fig 1 
thC mhp Ittnbutable to the recent increases in the number of flies that have been such a 
m ' E n/ntTamre of the Volta met observations (page 174) It is suggested that these 
phenomena^ do not represent a crude relationship between the numbers of tsetse and of 
sleemne sickness cases, but that either the increased fly populations themselves or the 
conditions responsible for the increase bring tsetse into unusual places where new contacts 
with man are established, and in this way the opportunities for the transmission of infection 
are increased 


It will be remarked that the discussion has proceeded so far without any 
reference to those two important factors in transmission, the mfectivity of the 
trypanosome to the fly and the transmissibility of the infection to humans 
The reason is that although so much work has been done on these subjects 
there is virtually no information on their operation and importance in living 
epidemics in the field, and it is quite impossible to assign to either factor values 
which might explain any of the fluctuations and patterns of the outbreaks 
under inv estigation The effect of temperature (of the pupana) on transmissi- 
bilitv shown by Burt (1946) and of the temperature of the adult fl I£3 b 
Tairbmrn (1948, and unpublished paper), could bar y in uence the locat Ion 
of epidemic outbreaks in the same district, but might, o\\evzr,\ e an important 
factor v hen comparing regions of such different clima es e igh temper 
zones of northern Savanna and the comparatively lo t temperature e 
Forest and Coastal Sav anna Indeed, low «mperatur^ might be one of * 

more decisn e factors limiting the amount o s^eep^ 8^ ^ and 

on the Coast, «is , Kinghorn, York and L their Luan 0r fc, d 

infected flies at temperatures below 3 1 6 'alle} tr ^ 
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menu (Kwanorr \o«r, W and Ltorn, L. 1913). But the picture k 
by do means is timple o, for ram pie N**H poctuUte* (Najji, IBIS) *tnce the 
effect on mile and ferrule fbe* is markedly different, trarami nihility m the 
mile increasing with temperature but In the female fly falling off sharply above 

83 F a temperature which la exceeded for many month* of the year m northern 

Savanna. Certainly both mfecunty tnd trxn»mt*ubilrty sppear to operate 
afam« the facile transmission of infection and prevent T pnhr*» sleeping 
ccinew from crer assuming the wildfire proportions which might be expected 
from the amount of man fly cocun taking place throughout the country It 
i» because of this innate difficulty of trrn*rnh*Joo of the trypanosome that such 
prerue cnml* nations of environmental factor* are necessary for aenous out 
break* to develop 

In concha ton, a brief review of the Infected country u a whole takes us a 
rtep further toward* an undemanding of the mechanism of epidemic trr 
panosomian*. The key to the problem tie* in the most northerly part* of the 
epidemic In the Mow country of the upper Red and White \oha% where the 
development of high infection rate* in the pretence of a tingle vector G tacki 
notdn give* a degree of tlmpHfkation. In this country the cond t»ns closely 
resembled the extreme* found in the Lawra grove*, but were of much more 
*ri detpread occurrence. A 20-inch precipitation falling over a period of 3 
month* *o rertnet* the amount of available water and alto the extent of the 
flie* habitat that the closest possible contact was mamtaJned between the 
people tnd the fly almost continuously throughout the year The population 
mostly agricultural, (a high, which further restricted the tsetse a habrut and 
ensured that wherever a fly infested river existed there would be iraple contact 
between the farmer* and the fly in addition t the water-hole contact dose t 
the village. The density of the population tnd the fact that the Mossi are 
great traveller!, abo favoured the spread of the dt*ea*e In coo sequence 
wherever G t*kmcnirt wa* found heavy epidemic* developed and the amount 
of remote infection that ensued caused the disease to be of quite frequent 
occurrence m fly free village*. The only limit to the extent of this epidemic 
seemed to be the absolute absence of tartar a very different ftate of aff* rs 
from that prevaiEng farther south. The most aignificam feature of thu Upper 
\ olta epidemic wa* that high rate* of infection occurred right up to the northern 
limit of the range of ttetse. (Map 1 Momis, 1940). 

This afford* a striking contrast t the central nd southerly parts of the 
Savanna zone from about 12* N toft* \ Despite the presence of an add tional 
vector in G p*Jp*S' and the fact that the majority of the water-course* are 
or hive been, infested with Gk «***, outbreaks of sleeping swines* although 
serious snd extensive, have been confined to certain area* only tnd become 
less frequent as one goes south. An even greater contrast is to be found in 
the Forest where G f*lp*Us is ubiquitous and several other *peetes also present 
but sleeping sickness is either absent or present at low rates of rndemicrty 
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Again, the information from the Volta Basin map just quoted, and McLetchie’s 
two maps showing the distribution of sleeping sickness and tsetse fly in Nigeria 
(McLetchie, 1948), is revealing In the Nigerian distribution the corre- 
spondence between the southern limit of the disease and the southern limit of 
G tachmoides is noticeably close The same is true in the Gold Coast , with 
the exception of a localized centre at Ejura, no areas showing 2 per cent 
infection or over have been found beyond the southern limit of G tachmoides 
The interpretation is not that G tachmoides is necessarily responsible for a large 
amount of transmission, but lies rather in the implications of the presence of 
this dry savanna tsetse G tachmoides is a sure indicator of a country where 
the rainfall is small, the dry season long with low relative humidities, and the 
vegetation of an open xerophytic character except along the rivers with their 
evergreen fringing forest — m other words a country in which the habitat of the 
fly and the water supplies for the people being restricted, brings about that 
intimacy and regularity of contact that has been seen to be essential for the 
development of endemic trypanosomiasis 

In the region where these epidemics have been most severe and extensive 
(approximately 9° 30' N — 12° N ), the northern limit of the distribution of 
G palpalis is being approached and it is this species which is here subject to 
restnctions m its habitat and therefore of movement , both environment and 
host preference combine to bring this tsetse into close association with man and 
make it unquestionably the vector of major importance G tachmoides , on the 
other hand, free from the restnctions that force it into association with man 
in the north of its range, now enjoys an optimum and comparatively extensive 
environment and plays only a minor role in the transmission of trypanosomiasis 
But in the Forest region G palpalis is living in a more favourable environment 
than in northern savanna, it has an extensive habitat in which it can move about 
freely, and the people themselves are not restricted in their settlements and 
activities by shortages of water Thus several of the factors conducive to the 
development of lugh rates of infection do not operate in the Forest, and it is 
quite possible that this is sufficient to account for the limited extent of sleeping 
sickness m that region 

The influence of the numbers of infected persons in determining whether or not 
an epidemic will be built up is another factor, verging more on the mathematical, that is 
in addition to the biological and environmental influences A favourable combination of 
factors leads to local outbreaks from which the disease spreads and the numbers of cases 
increase until eventually transmission of infection is going on in all sorts of places and 
under conditions where it would normally nc\er occur Consequently a widespread and 
heavy outbreak develops that will be checked only by a change in the factors favouring 
transmission The change can occur naturally Depopulation along the Black Volta so 
reduced the intimacy and continuity of fly -man contact that this locality became a secondary 
instead of a primary focus of the outbreak The process might ha\ e gone further in the 
absence of subsequent intervention, and the Lawra epidemic might at length have burned 
itself out— at the expense of the river valley populations In other w ords sleeping sickness 
is a dynamic and not a static disease and changes can w r ork in either direction Although 
conditions in the Forest do not at present fa\our epidemic sleeping sickness, it must be 
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n>«it» (Krtroiroa* A, Yo « k, W tod Lloto, L_ 1911) But the picture I 
by no mean* u cmplt as, for example, Nath postulate* (Nun HUS) since the 
effect cm mile tod femtle flies it markedly different, trajwnmjbllftj in the 
male Increasing with temperature but in the female fly filling off sba/ply above 
SI r., » temperature which b exceeded for many mouths of the year in northern 
Savanna. Certainly both mfectmtr tnd transrauaibiltty appear to operate 
■fiinrt the fadle tra ncnia sion of infection tnd prerent T gwitnur sleeping 
tlcfcness from ercr assuming the wildfire proportion* vrhvch might be especial 
from the amount of man fly contact taking place throughout the country It 
U because of vhV*. vacate difficulty of tTammmwm of the trypanosome that such 
preme corabmttlon of environmental factors ore necessary for serious out 
breaks to develop. 

In eonchiilcn, a brief review of the infected country as a whole takes w a 
Hep further towards an understanding of the mechanism of epidemic trr 
ptanosornlsst*. The key to the problem Bes In the mwt northerly part* f the 
epidemic In the Mocti country f the upper Red and White Volta*, where the 
development of high Infection rate* in the presence of a single reel or G forfu 
not da fire* a degree of umphficatioo. In this country the conditions c lowly 
resembled the extreme* found In the Laura groves, but were of much more 
widespread occurrence. \ 20-lncb precipitation faffing oxer a period of 1 
month* so restrict* the amount of available water and also the extent of the 
Are* habitat that the closest possible contact wa* maintained between the 
people and the fly almost eontmuously throughout the year The population 
mostly agricultural, is high which further restricted the tsetse • habitat and 
ensured that wherever a fly infested rrver existed there would be ample contact 
between the farmers and the fly m addition to the water hole contact dose to 
the village. The density of the population and the fact that the Mossi are 
great travellers, also favoured the spread of the dt*eav In consequence 
wherever G tMfhxaUrs was found heavy epidemics developed and the * mount 
of remote infection that ensued earned the disease to be of quite frequent 
recurrence in fly free village*. The only Irmrt to the extent of this epidemic 
teemed to be the absolute absence of tsetse, a very different state of iffairs 
from that prevailing farther south. The most significant feature of this Upper 
Volta epidemic wa* that high rates of infection occurred right up to the northern 
limn of the range of tse-tse. (Map 1 Mortals, lfMfl). 

This afford* a striking contrast t the central and southerly part* of the 
Savanna tone from about 12 s N to 8 N Dctptte the presence of an additional 
rector In G f*lp+hs and the fact that the majority of the utter -courses are 
or have been, infested with Gknnmt, outbreaks f sleeping steknes. slthough 
aenous and extensive have been confined to certain arras only and become 
less frequent as one goe* south. An even greater contrast a t be found in 
the Forest where G pai/ufii is ubiqurtou* and several other specie* abo present 
but sleeping sickness is either absent or present at low rates of cmWaty 
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Again, the information from the Volta Basin map just quoted, and McLetchie s 
two maps showing the distribution of sleeping sickness and tsetse fly in Nigeria 
(McLetchie, 1948), is revealing In the Nigerian distribution the corre- 
spondence between the southern limit of the disease and the southern limit of 
G tachinoulcs is noticeably close The same is true in the Gold Coast , with 
the exception of a localized centre at lyura, no areas showing 2 per cent 
infection or over have been found beyond the southern limit of G tachinoides 
The interpretation is not that G tcichinotdcs is necessarily responsible for a large 
amount of transmission, but lies rather in the implications of the presence of 
this dry savanna tsetse G tachinoides is a sure indicator of a country where 
the rainfall is small, the dry season long with low relative humidities, and the 
vegetation of an open xerophytic character except along the rivers with their 
evergreen fringing forest — in other words a country in which the habitat of the 
fly and the water supplies for the people being restricted, brings about that 
intimacy and regularity of contact that has been seen to be essential for the 
development of endemic trypanosomiasis 

In the region wffierc these epidemics have been most severe and extensive 
(approximately 9° 30' N — 12° N ), the northern limit of the distribution of 
G palpahs is being approached and it is this species which is here subject to 
restrictions in its habitat and therefore of movement , both environment and 
host preference combine to bring this tsetse into close association with man and 
make it unquestionably the vector of major importance G tachinoides , on the 
other hand, free from the restrictions that force it into association with man 
in the north of its range, now enjoys an optimum and comparatively extensive 
environment and plays only a minor role in the transmission of trypanosomiasis 
But in the I orcst region G palpahs is living in a more favourable environment 
than in northern sat anna, it has an extensive habitat in which it can move about 
freely, and the people themselves are not restricted in their settlements and 
lUmtics by shortages of water 1 hus several of the factors conducive to the 
dctelopmcnt of lugh rates of infection do not operate in the I« orcst, and it is 
quite possible that this is sufficient to account for the limited extent of sleeping 
sickness m that region 


TTic influence of the numbers of infected persons in determining whether or not 
an epidemic wall be built up is another factor, \crgmg more on the mathematical, that is 
m addition to the biological and environmental influences A favourable combination of 
factors leads to local outbreaks from which the disease spreads and the numbers of cases 
increase until eventual!} transmission of infection is going on in all sorts of places and 
under conditions where it would normall} never occur Consequent]} a widespread and 
lit aw on tb re nk develops that will be checked onlv b> a change in the factors favouring 
transmission I he change can occur naturalK Depopulation along the Black Volta so 
reduced the mtimncv and contmuitv of flv-man contact that this locality became a secondary 
instead of a pnmnrv focus of the outbreak The process might hav c gone further m the 

i»srlf n nm° fS ^ CqUCnt ,ntc D* ntlon > ^ the Lavra epidemic might at length have burned 
t df out— at the c vpense of the nv cr valicv populations In other w ords sleeping sickness 

p* * f ta i tIC discasc and changes can work in either direction Although 
conditions in the borcst do not at present favour epidemic sleeping sickness, n must be 
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h f^ T ' dtnV ’ maiU "* hcval to "*** In reduction o( the natur*] 
t »ct»c ha bitu to H, pod tha rrur well k*d to in fatm* to the tnlh»r> of man-dy contact 
Lftrirtv; fnCTMcdttriEcwill tffrortr tfae pread of wfectloo. From auch dunce* n-rtota 
oulbrwtj mipht »ri»t One of tbe duties of lb* control orrmnxum should be [r , .midp*, 
ydr p oPPfMitfei. Vorruvrr by ucppbi; tn wtuJ<- cw*Jmnm in imfaiouiabk fur tb. 
Omcme h b eftm powibh to produc the accurst result* widi tbe minimian of fcaerfereiKt. 


Mil Tire Role of Plajco^o w Cclxtkol. 

An undemanding of the epidemiology of trypanosoromia afford* t aound 
background for the planning of large-acale control opentfaea, which, to be 
UKcemfuI and, iWt all, mbit mvot mvolre a concept ton of the problem a* 
a whole. A weU conceived plan will take account not only of the extent and 
seventy of the disease and the apeciea and particular distribution of the tsetse 
but abu of every upect of the hfe of the people and of the country they occupy 
their p**t hutory and moat certainly their future development. The popula- 
tion of many parti of Africa 11 expanding and will continue to do so at long it 
improvements in health and agriculture are maintained. Campaigns agatnat 
epidemic* and epizootics such a* the trypan oaocnlaae* need to be planned In 
term* of future protection u well a* of immediate control 

A* km g «a *kepmg *tcknc** is con tillered u> be tbe major problem the 
full racairce* should be concentrated fint of all on eliminating the disease in 
the true epidemic centre* by the moat adequate mearu available. The experience 
of the writer and that of other workers, indicate* that the eradication of the tsetse 
u necruary to attain thr* end. The more lightly Infected areas should be deah 
with when tht* fint stage in the attack b completed. This t» a matter of 
economy as wdl a* of expediency Complete control of the senous outbreak* 
can be expected to have a marked effect on the incidence of the disease in the 
hghUy infected rone* and, from our *rud*e» of epidemiology rt b evident that 
the full acale measure* that are necesaary to reduce the aenoo* epidemic will 
rvot be required in areas of low infection. Indeed, the factor* may be so 
delicately balanced that a quite minor Interference, judiciously applied, might 
cause the disappearance of the disease It u in theae area*, and m those like 
the forest where tsetse eradication » at present impossible that erne can profit 
ably consider the application, aione or in comb matron of other measure* such as 
pm treatment or prophylaxis, the continued destruction of flte* *1 important 
point* of contact by trap* or msecoades, or even changes in tbe habits of the 
people brought about, for example, by the pcovmoa of fly free water supplies 
or the consolidation of scattered hamlets into compact villages so as to reduce 
the periphery of exposure to the tsetse. Until control on a rally widespread 
scale u established it would be wdl to check (he spread of infection along trade 
route*. Thi* would not be a difficult matter because of the localized nature f 
the centra of infection on moat of such Imc* of distribution, and ■ combination 
of protective clearing* with mass treatment or treatment centra should give a 
high degree of control- 
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^rotn f h\< Mt^pi ti tli^ r 7 lt ‘utd hr n t » <pjr umh * \<* tht* <h ( * ir <»* utr'li^th 
for c*» it o) \ me \) i 1 *!nt Ik rtto tho tuKcn»! *LhHMr <>f 

iljr pcopV hi the k{% int4j r* fit unpto:\, p^tnuftuur iml rtrwtnl 

ct*m mi\ n\ r? m >jr t tjttcnl mrth»><! whether <ij \a r x tu.n!r \ it f t?r nr el^rnw* 
ilrnp; 

t mall., \ !nt mtph* he « il!^e! < «hr<j|\ i»f lr^pms tic ^ t mitral rruhr 
th*' **^mr u»nuhi I* tm tr nmunnro! hrtcfh i * Ihr imple 

t:u! riv»M (itre^t form #4 control i* thr itt u } <m» thr piroitr tt^rh uitJmt turn 
H» f hrem c <4 (til^rciit ur 4 i,tr r of irclnmjuc ^ml cftfliutitic nf unlr pfru! 
ipphcntmn. tflmpJric control In* not been »mitnc*l m tlu*> u^\, uu\ yu \i ? r 
utcc 1 *« lto been obtunctl t>j pomp t ^ttpc fmtlicr uni aitalur* tlir t it r to 
order to chtimntc the {urnttc bcfojr it rcirhe mm 1 hr method of u»mro| 
Uv itself been t d cn to miotic drprcc of perfection^ thr most eleincntm 
bemp to atm at tbr {he vhtch ^crc must )tl eh t u he mfn ted, r ^ » h\ protean r 
cleinnp^ around trt\n n the mod uh meed hnm* thr rndaitmn of the VeUv 
whfthrr tnfrctnl or not, m n ^letted arci, r £ , S> Mi < h|.,d dnunr or 
Nam(\s Andtau corridor I.ach method ippctr*. more ititldc *. dun die prcuon 
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one and might be called exermive, but jrnt ai tsetse control was effective where 
ma« treat mcnf failed, to taetae eradication U more effectrre than mere protection. 
It is logical thatthe next itaje In trypanosomiases control should be to concentrate 
on the taetae * habitat instead of on the taetae Ittelf and to alter the vegetation 
tJP* e S by adecuve clearing and tfumptng ao aa to render untenable to the fly 
the whole of its natural range. Thb again might be called exceatire but eta 
economic* have been demoratrated in the eaae of maintenance and the fact of 
its rwdj applicability to any area of serious * leeping sickness without the com 
piexitiea and expenses of population shifts. Above all the complete control 
of human and animal trypanosomiasis attained throughout natural land units 
opens the way for the final nape In the process the occupation and further 
development of the land by the people themselves. 


buauiJUtT 

Attendances at well established treatment centre* grre a re table mdex 
of the roddmee of sleeping aacinesa within the are* sened, and hire beta used 
for planning control experiments in in epidemic in the Lawra and \\i districts 
In the north west comer of the Gold Coast and for studying the effects of the 
measures employed. 

GkmmM fxjptkj and G fchxotJn arc the mam vectors of the T pawrWsrr 
form of sleeping wcknesa present and a bo of animal trypanowotnuua, G m or 
tilmtt occur* only In thinly populated regions and b chiefly concerned with cattle 
trypanoaomiaata. 

Sleeping arckneaa present ahrag U*e Black \ olta river poor to the bcginnmg 
of the century had by 1938 developed into a serums pandemic covering over 
30,000 squire miles of the Upper ^ ofts territory 

Depopulation foOcroed In the most heavily Infected localities and, by 
concentrating the population on the uplands bet w een infected river valleys, a 
gmng roe to sersous secondary evils ansiug from water shortage and soil 
eroauMi. fbe extension of G mondna into depopulated areas was a bo taking 
place 

A striking feature f the dhtnbuUoa of the disease in Lawra district In 
1933 was the relatively small amount of Infection ikmg the Black \oha, where 
fly belt ts heavy and continuous, and the concentration of Infection on the 
tributaries and especially their headwaters, where fly bell is Dghter and le>s 
cunt imams or even reduced to isolated graves. 

Inferences from this distribution led to planning a concentration of attack 
by tsetse eradication, on i he main epwhnmc area ftbe \ofta tributaries) while 
the \oIta fly belt was to be left untouched 

Eradication of G /wf/wff t and G tMkmtxin was effected by select rvc dear 
uig, a method involving the removal over each complete river system of only 
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certain species of trees and shrubs which are essential constituents of the 
dry-season habitat of these tsetse 

Between 1940 and 1945 1,100 square miles of Laura district were freed 
from fly at a total cost of £4,500 A population of 90,000 is affected 

The permanent tsetse communities disappeared on each stretch of mer 
as soon as clearing was completed The high degree of control obtained has 
been shown by continuous observation on three of the cleared rivers, v here 
0 to 9 flies have been caught per year m places where the pre-clearing catches 
were 2,000 to 7,500 flies per year The catch at a control point on the uncleared 
Volta was 20,127 flies m 1947 

An intrusion of G morsitaiis was brought under complete control by game 
reduction backed by settlement 

In the area of tsetse eradication a 97 per cent reduction in the incidence 
of sleeping sickness took place between 1938 and 1947 

In Wa district systems of protective cleanng were applied over two blocks 
of country and effected reductions of 80 and 50 per cent of pre-cleanng incidence 
of trypanosomiasis, the reduction being proportionate to the number and length 
of clearings 

In south-west Wa, where no control measures had been applied, an increase 
of over 100 per cent in the number of cases was observed between 1940 and 
1947 

Tsetse eradication is considered essential for the complete control of 
epidemic sleeping sickness and has the added advantage of controlling animal 
trypanosomiasis 

A modification of selective cleanng leading to the eradication of the fly-belt 
vegetation has been applied throughout the Lawra area of reclamation and 
has given such a degree of stability that maintenance can be taken over by the 
local natives even at such low population densities as 20 per square mile This 
is important because sleeping sickness does not appear as a senous problem 
below this density 

Full advantage of the reclamation of the nver valleys is being taken by 
the people, about 1,500 having settled voluntarily along the Kamba and over 
4,000 acres of new farms having been broken since cleanng was finished 

Conclusions on the epidemiology of sleeping sickness show that a very 
exacting combination of factors, bnnging the tsetse into close and continuous 
contact with man, is required for epidemics to arise Without the full set of 
factors the disease is absent or present at low infection rates only The factors 
are analysed and discussed 

The discussion leads to the conclusion that the most rapid and complete 
control of sleeping sickness can be obtained by concentrating attack on the true 
epidemic centres which he commonly on tributaries of the main Volta rivers 



19* ctumtot or uurttc atCKjm* 

Eradication of the t*et*e and fty belt vegetation throughout these natural land 
unit*, followed by their fuller development, afford* a permanent adauon to 
both human and animal trypanoaomiaau and can at the nmt tun e be of 
economic benefit to the communttv as a whole. 
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IRON INTAKE IN NORTH-WEST INDIA 

B\ 

H LEHMANN,* 

India Command 


H\ nes showed in 1945 that there existed a widespread mild iron deficienc\ 
anaemia in the North-West of India This was quite contrary to expectation, 
for in Europe a daily intake of 10 or 12 mg is fully adequate for men, and the 
iron content of the Indian diet was supposed to be four to five times this figure 
(Hynes, 1945) 

The following investigations on the two staple foods of North-West India* 
wheat and pulses, were undertaken with a view to throw some light on this 
discrepancy Three lines of approach w r ere chosen (1) a dietary survey * 
(2) iron analysis , (3) determination of the “ available iron ” in vitro and 
in vivo Of the third part of the programme only the experiments on m vitro 
available food iron were concluded , the work on iron absorption w r as con- 
sidered too lengthy a project at the time and the author u r as detailed to carr} 
out another task in another part of India which was then considered more 
urgent 

* My thanks are due to the D M S m India for permission to publish these results 
which summarize part3 of several detailed reports submitted to G H Q (India) during 
the years 1944-46, to Major M Hynes, RAMC, for his interest and advice and to 
Sergeant F P Kayser, R A M C , for invaluable support Particularly during the dietan 
survey I received encoUragement and help from so many members of the \rm\ and from 
civilians, both British and Indian, that it is impossible to acknowledge m\ debt to them 
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Food iron was measured following the principle* bid down by llru. (19 *)) 
wbKh were developed further by Hill and Luimxx (1941), The material 
waa dned in a water oven and then a tied Both wet and dry method* of 
aahing were used. Ehy a*hing wa* found reliable for detennlnatKnM of uhoie 
wheat grama, but not for node on dtgesu, unleaa t platinum crumble was used. 
In the c**e of fltnda containing biological material, a large rurface of dry aah 
came in contact with the porcelain crucible and aa it was invariably alkaline rt 
attacked the cradble and act free iroo which w a* soluble in add afterward*. 
Dry aahing we* performed at low temperature and the inorganic residue wai 
boiled in A HC1 following McCancc and Smrr (1003). Aa the temperature 
of aahing was kept low throughout, the additional maiuputuiona for complete 
extraction of the iron suggested by McCaXcf Widoowjon and SlLtcixrrD'r 
(1939) could be omitted. 

• a-dipyridyi in excea* was added, followed by 4 rad of sodium 
acetate for each moL 11 Cl, and a reducing agent war added in the form of solid 
grain*, usually aodrum hydroaulphite or hydroquinme. The different colours 
thus developed were compared with solutions of known amounts of reduced 
iron and a -dipynd I which had been standardized by titanium Dtration, 

All reagents used were tested for the presence of iron and were found to 
be practically iron free. The sodium acetate solutions a ere boiled and filtered. 
The HC1 stock »ta a pre war Merck product. Sodium h>drtmdphite con* 
tamed on the average leas than 0*02 mg of won per gramme. 

Tbe availability of the iron waa tested in sample* of prepared food as it 
was actually eaten m North- V* eat India. The samples were ground in a mortar 
and then extracted with 10 rol of water or HC1 for 2 hour* at 37* C. The 
concentration of the I1C1 chosen was that found in healthy stomach juice is 
0-033 \ In some extractions 0 5 per cent pepsin (BDH) was added. 

our ait scasar 

TW adult mu m Norths rat I nd« h*» thiea meal* roomnj U*. hmch and moppet 
H often c*Lc* curdled trnCk bora cm mem] tune*. The moernnf me»J usually coo»wt» of 
nreetened tern with rrulk only The mere wtahhy cl*«e* may oec»s>c«wBy tmt pun ue 
rtmrotJw (stmlJ fried cmhem) on this ocean® a* well Lunch M Cmkm mr 9 un. and con win 
of (ukoaKd brrad) end dhml (pulmci) made palmtmUe by the addition of fit 

and apace* and poamihlY aorne meat, hopper a cooacmard *t 7 p m mod n Idcoticm] »hh 
the lunch. Tbe niofc wealths’ mar add t this last meal r» t thru lanes wre* dnh 
cf kh sh ( s» ecteoed dnh made from flewr). 


( ) -to* mW CW^attu. 

Altm f* crumbed wheat wb** t* mmmly cmrten m tbe form of dop^ It » mimed m 
rrimooo of 4 15 to t 30 *t(h water No salt or rent are added. Tha iwpH Irtt mt 
rocm tempercun foe » to 611 mm. «*t - .by then aeB jbewh« 

gkrtrtn haTentn rt itaAy cobemrernew. Fl« 0 *?L <1, * C *£ 

medmns mnd itmdul are bested on mn iron pl«e *bm ^ (ar ‘ bolrt >f 
fcKKodm on each aid* on tbe plat after which they arm read} to be eaten. 
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f The w ater content of atta is 10 per cent , that of chnpattis is 3b per cent .thus chapattis 
contain 71 per cent of atta Table I summarizes some atcragc data on Mohammedan 

and Hindu chapattis Tjr , u 

i \ Mohammedan eats three chapattis at lunch and three at supper time, a Hindu has, 
(with similarh remarkable consistency, about five on both occasions 1. his is the case 
whether there are more chapattis available to be eaten or not Usualh people cannot cat 
more Unlike bread, chapattis arc not an easily digestible staple food, but can onl> be 
katen as concomitant food with dhal It is notcwortln that " Frontier chapattis as eaten 
bv some Pnthans are much more appetizing and casit> digestible than the ordinary i unjabi 
^chapattis They arc made with the addition of some sour dough left ov cr from the previous 

Table I 

AVERAGE DATA ON CHAPATTIS 



Mohammedans 

Hindus 




Size m cm — 



Long axis 

23 

20 

Short axis 

21 

19 

Thickness 

07 

0 5 

W eight in 



grammes 

, 8G 

51 

1 

Moisture in 



per cent 

3G 

30 

i 

Atta content 


i 

in grammes 

01 

) 

3G 

1 


day and therefore leavened These Pathans actually eat up to about 50 per cent more 
atta in the form of chapattis than the Punjabis The usual intake of atta in the form of 
chapattis can be summarized as follows — 

A Mohammedan eats twice daily three chapattis = 6 ^ 86 grammes = 516 

grammes of chapattis 

A Hindu eats twice daily five chapattis = 10 X 51 grammes = 510 grammes of 

chapattis 

510 grammes of chapattis = 360 grammes of atta 

Thirtv different places, Mohammedan and Hindu alike, were investigated in various 
areas of North-West India The chapatti consumption was measured by weighing meals 
as thej were served and the average intake of atta in the form of chapattis was found to be 
490 grammes = 350 grammes of atta (Table II ) 

If m addition to chapattis at the main meals, puns and parothas are eaten at breakfast 
the average atta intake per day nses by another 34 grammes In 17 different places where 
these cakes were eaten at breakfast the average consumption amounted to 47 5 grammes 
daily, this corresponds to about 34 grammes of atta (see Table III ) Furthermore, if 
hahvah is eaten on the evening of every second day, the atta intake can nse by another 
85 grammes One halvvah meal contains about 170 grammes of atta 

Ttle atta intake can therefore be summed up as follows The usual intake is 350- 
60 grammes, m the more wealthy strata of the population it can rise to 480 grammes 
It can be taken for certain that this latter value represents an optimum intake which is 
only rarely achieved 



20 , 


I cos CCTAXE K SOtTH-WEST D»HUl 


(*) DM 

DfeiJ (pcd»e») fa rtm after aoakm* fa wrtrr and btrfEn* with wit arxl comdhnmtt, 
*ome thee (bofled butter) md poaaiily meet m added a* »etL The ohmy of JfaU fa 
grrttJy facrcaard daring coot Inf- If 100 frwnmn erf dhal era aerrrd p • fairly tfatkfah 
dWa, tba Tofare* Him up fa 51 mL Dhal fa *erred fa brocuc roach (kattum) r from 
*poo« ( ctwmcf wV. A hif fcrmni hold* 140 mL comfortably omD cue bold* lfO ml 
chatncbu bold* 120 mL In -L9 out of 53 place* th* Intake prr meal iru ruber or* liryt 
katrurL cm* and half anal! ketturi or r* chameta* full of dkL Thfa amounted to 240 mL 
cf dhal per roetL A North-TVtat Indian rtti twk* dtDy 240 mL erf dhal — 430 mL — 
fat frantmr* of uncocked dhaL 

The Vorth Weat Indian can hi* db*l according to roharre and nftivfa wtd* rwfi 
take* no notice of the lomlatcu cy erf tlx dfah. Often dttal fa aerred moc* alike fa thldcneaa 
t aouji d* to pomdfT the actual Intake of dhal roar then fall to 00 to *T) tranran. 

Tama 1L 

total amocmt c* oueArna rs 
cju.w'cn era ant v_ -< error vtd 
t 36 rem- er ru*c n a M*mt~ 
wm Mac 



dwn contest or vrr\ and dwal 

(«) Ati*. 

Tftc North- Weal Indian flour («u) it muinnR but cruahed what. It 
ibotdd, therefore, hr expected that both the iron control f am and that of 
Mhcat art it nmslar However the ltd*** Htsllh BuUrlm (1941 ) Rnc* the trots 
content of wheat at 5*3 mf per cent and that of atta a* 7 3 tn* per arnt Thn 
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difference cannot be due to a different moisture or ash content of wheat and 
atta, as these values are almost the same for both , 13 and 1 5 per cent for 
wheat and 12 and 1 8 per cent for atta {Indian Health Bulletin , 1941) 

Elvehjem, Hart and Sherman (1933) have pointed out that iron estima- 
tions m foodstuffs show considerably variable results, and that each value 
should always represent an average of a number of investigations 


Table III Table IV 


ATTA CONSUMPTION PER ADULT MAN PER 

IRON FOUND IN ATTA IN NORTH-WEST 

INDIA 

WEST INDIA, WHERE PURIS OR PAROTHAS I 





CONSUMED AT BREAKFAST 1 

Sample 

Source 

Method of 

Fe mg 







ashing 

per cent 


Grammes pun or 

Number of 


1 

Rawalpindi 

Dry 

3 0 


parotha consumed 

places 


* 


Wet 

3 0 





o 

The. lom 1 

Dry 1 

1 

3 0 


00 

1 


3 

Campbellpore 

3 4 





4 

Sialkot 


3 6 


51 

12 


* 


Wet 

3 6 





o 

Lahore 

Dry 

3 S 


3G 

1 


5 


Wet 

3 8 





6 

Rawalpindi 

Dry 

4 0 


26 

2 


0 


Wet 

4 0 





7 

Haripur 

Dry 

4 7 


15 

1 


7 


Wet i 

4 4 





S 

Taxi la 

Dn 1 

4 S 


Average 47 o grammes corre- 


8 


Wet 

6 2 


sponding to about 

34 grammes 


9 

Rawalpindi 

Dr> 

5 o 


of atta 





) 






A\ ersge 

3 98 -4* 0 8 


In our case the average iron content in nine different samples of atta was 
found to be 3 9S mg per cent (Table IV) This value agreed exactly with 
that given by Ranganathan (1938), who found an iron content of 3 97 mg 
per cent in atta, but was lover than that of 5 5 mg per cent reported by 
Goswami and Basu (1938) However, it differed by 45 per cent from that 
given m the official bulletin on which the estimates of iron intake had been based 
hitherto 

We enquired from the Food Investigation Laboratory, Kasauli (Punjab), 
as to what iron content they usually found m atta Major Klein, i h s , i a m c 
the Director of the Laboratory, earned out some special analyses for us and his 
findings are reported in Table V 

It will be seen that in Kasauli somewhat higher iron values for atta were 
found than had been obtained by us , however, the Kasauli values, with an 
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average of 5 2 mg per cem. were mil 29 per cent lower than the iron content 
hitherto aaaumed for atta. 

" c novr turned our attention to different type* of w belt tad found the iron 
content to ware within the nmt variety and that there was hi addition a 
atatmically valid difference (tUndard error 2 31) in the iron content* of “ white ” 
and red wheat (Table M ) 

For the purpa*e of our inveatigttion we ai turned for atti an iron content 
of 4 mg per cent, at correct 
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I 3 
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19 

1 1 
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(4) Dlud 

The dhal moat widely used wa» Pkaseolui rrdirtus and mort of our anatviei 
were earned out on that nnety Tabk MI ahowa thit w found an average 
iron content of S mg per cent for thit pube. 

Our raulu agree well with thoae of the Indian Hmith Bulletin (1941) 
which gnet the iron content of Pkjueohts rmdiMtui u 8*4 mg Raxc UN IT m.i 
(I93S) find* an iron content of 10 mg percent we differ however conn den bit 
from Goiwami and Bun (1938), who found only 4 mg per cent of iron m 
Pkasroh u raductu It mil be *een from Table MI that we found a wide range 
of iron content in the time ptiUe the* n ght etpJ lq the difference* noted 
in the literature. 


UAILULT UtOV IV ATT A AND D1IU- 
It wu reahred that data on the chemical aTjdability f iron n arta and 
dhal d d do< neceaaanJ) gne information on their railabiLtr n digrUKm 
The availability theory for dietary iron waa firtt advanced by fflU. in 1939 
and nb earned to rigid extreme* bn Etvnqnt Him and Sirraiuv (1933) 
The unauadable eaction »et in when Hutv and \\ iiintr (1938) demonstrated 
that onlv ne-th rd of the chemical] a mtaWe food ron wo* a aitabk l the 
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organism in vivo, and further, that physiological availability decreased with the 
increasing dosage of the chemically available iron given It is now generally 
assumed that chemical availability of iron has little relation to its dietary value 

It may be suggested that considerations of Lehmann and Pollak (1942), 
on the availability of calcium m food, may have a bearing on this problem 
In the case of calcium, it was shown that sparingly soluble calcium salts formed 
more soluble compounds with ammo-acids It was suggested that chemically 
almost unavailable calcium salts should become physiologically available, once 
they were ingested in the presence of protein which was forming ammo-acids 
in the intestinal tract This theory was proved to be correct for men by 
McCance, Widdowson and Lehmann (1942), and Hall and Lehmann (1944) 
It was thus clear that in the present investigation availability of iron in vivo 

Table VII Table VIII 

iron found in dhal (Phascoltis radtatus) in In •Litro “ availability ” of iron from 

NORTH-WEST INDIA CHAP ATT IS AND COOKED DHAL 


Extracted for 

2 hours at 37° C 
with 10 \ol of 

Percentage of total 
iron soluble 

Chapattis 

Cooked 

dhal 

Water 

10 

0 

0 033 iV HC1 

28 

19 5 

0 033 N HC1 + 

0 5 per cent 
pepsm 

42 

1 30 


1 

Sample 

1 

i 

Method of i 
ashing 

i 

Fe mg 
per cent 

1 

Dr\ 1 

G 3 

o 


G 9 

3 

Wet 

7 45 

4 

1 

7 5 

3 

| 

8 3 

G 

Drj 

8 6 

7 

1 

11 4 


A\ erage 

S 0G±1 7 


could certamlv not be judged from its chemical availability in the test tube 
and we arranged our experiments to imitate conditions as they may be found 
in the stomach Hydrochloric acid could be expected to form soluble fern- 
chloride from other sparingly soluble iron compounds Reducmg compounds 
in the food could be expected to form the physiologically available ferrous 
compounds Pepsin by r breaking up physically the structure of atta and dhal 
would help in making spannglv soluble iron compounds of the food available 
for both, the action of HCl and that of reducing agents Furthermore, pepsm 
should increase the ax ailability r of the iron by producing sulphydnl groups 
from the protein — which bv themselves increase the iron solubility 
(Lehmann and Pollak, 1942) We incubated, therefore, chapattis and cooked 
dhal wnth HC1 and pepsin No attempt was made to divide the soluble iron 
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Into Its feme and ferrous fraction*, bat we found that the great majority of soluble 
iron m our digest* waa in the reduced state 

Table VIII nrorntma our reauhs, and it can be aeen that chapatti* and 
cooked dhal contain only little iron aoluble in water but that 40 per cent, of the 
total iron become soluble when these foods are Incubated tilth HQ and pepsm. 

Cowcix*tox», 

Ihc iron intake from 360 grammes of atta and 64 gramme* of dhal per day 
can be calculated cm the bam of the a bore invest] gatiema to he 22 mill gramme*. 
Thi* figure mea to about 27 mg if among** the wealthy the d*eti* complemented 
by puna, parotha* and hahraha. There may be an additional iron Intake of 
2 to 4 mg from meat potatoes and nee. These foods are not regularly eaten 
m North-West India, and particularly a* regards meat, any estimate would be 
extremely difficult to arrrre at 7he Hindu* are part or total vegetarian*, Mo ham 
medana are allowed to eat all meat except pork, but amongst them only the 
very rich can be expected to eat regularly appreciable amounts which would 
allow to postulate a daily intake of more than 0 5 to 1 mg of rron from that 
source. Possible error* in assessing the iron intake without taking account of 
meat, potatoes and nee are counteracted by our genet cut* assessment of the 
dhal ntake at 94 gramme* a day It b more than likely that this figure which 
la only applicable when the dhal u eaten in a pom dge- like eonabtency has to be 
reduced by 15 to 30 per cent, whenever it U consumed as a more fluid food 
which a often the case. Also whenever rice and potatoes are eaten the dally 
intake of atta and dhal falb correspondingly 

\hhoogh a dally intake of 22 mg of iron represents a very much lower 
figure than the one* usually assumed for North West To dm, it is yet about 
double the tmuunt said to be wafEdent to present iron deficrency anaemia. 
Taking in account men the wide distribution of hookworm disease m North 
\\ eat India, it is unlikely that the blood loss due to bookworms could account 
for 10 to 12 mg iron a day H vires (1945) has actually ah own that there » no 
obreoua correlation between iron deficiency anaemia and hookworm load, and 
it has been suggested that much of the iron lost m the small intestines In 
ancylostomiasis is reabsorbed before t can leave the body It was the fact that 
the iron deficiency anaemia wo found in a population which wa* consuming 
twice aa much iron as was thought necessary to pretent this d rile ten cv disease, 
and which also responded well to ferrous aulphate therapy m Its haemoglobin 
formation (Htttex, 1945), which led u* to consider whether all the food iron was 
really available to the body on ingestion. Table IX ahows how with an rron 
intake of 22 mg if atta t* only eaten in the form of chapwms, nd of about 
27 mg if the diet t* complemented by puns, pa rot has and halwahs, the tents ti e 
■stum plum can be made that with a healthy digestion the physiologically 
a aibble dietary iron may vary between 9 and 1 1 mg a day 
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There are man) factors which might influence this iron intake adversely 
It is onl) necessary to remember how precariously the food budget is balanced 
amongst a large proportion of the population of North-West India, how chronic 
malaria, which is endemic, lowers the appetite, how chronic subacute dysentery, 
which is also endemic, through intestinal hurry, prevents a full utilization of 
ingested food We found both a deficiency of stomach HC1 and of pepsin 
production m a large proportion of cases of anaemia with a history of dysentery 
or of helminth infestation (Lehmann and Kayser, 1948) The role of achlorhydria 
m causing iron deficiency anaemia has been emphasized as well as doubted 
Fowler and Barer (1937) have found the iron absorption in achlorhydric 
persons to be much lower than m normal subjects, and Leitner (1948), in 
summing up the evidence, concludes that absence of anaemia in a number of 
cases of achlorhydria merely shows that lack of stomach acid is not an essential 
but only an important cause of anaemia 


Table IX 

A' AILABLE IRON FROM 24 HOURS* INTAKE 


"i 

Extracted 

with, 

i 

i 

510 grammes chapattis, 
480 nd dhal, 
total Fe 22 mg 

510 grammes chapattis, 

47 5 grammes puns and parothas, 
halwah corresponding to 85 grammes atts, 

480 ml dhal, 
total Fe 27 mg 

Water 1 

1 9 

2 3 

HO i 

5 3 

6 5 

HCl + pepsin j 

8 8 

1 

10 0 


Any lowering of the marginal available iron intake of 9 to 11 mg a day, 
or any incapacity of digesting it fully, could be expected to result in an iron 
absorption well below the necessary minimum 

Our results may go some way m explaining why an iron deficiency anaemia 
amenable to iron therapy has been found so widely distributed by Hynes (1945) 
in North-West India 


SUMMARY 

1 The iron intake in North-West India from wheat and pulses has been 
assessed by dietary survey and iron analyses It amounts to 22 to 27 mg per 
day for male adults 

2 Only 40 per cent of the iron from chapattis (unleavened bread) and 
cooked dhal (pulses) are soluble on extraction with HC1 and pepsin 
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r*o% dctake c* -rorn wist cxdia 


3. The pogcble boxing of these iindmgi U dttcusaed on the widespread 
mm defiaenev arwmu of North-)) tit Indu described br Hirer in 1WV. 
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STOMACH FUNCTION IN POST-DYSENTERIC 
DEBILITY * 
m 

H LEHM\NN 

AND 

r P kA\SER 
(India Command ) 


In the course of nn imestigation of gastrointestinal function in eases of 
ilia it was seen that those with a history of chscntery had almost always 
npaired stomach function This was considered of interest as it might 
t light on the causes of post-d)senteric dcbiht), and particularly on the 
aia often developing after a period of repeated dysentery attacks 
Ul the patients studied were seen in the Rawalpindi Military Hospital for 
a Troops There were so many eases of anaemia that it was possible to 
ut subjects with a fairly clear-cut previous history Three groups were 
gated, patients with a histor) of chronic malaria as the probable cause 
r anaemia, those wath a history of advanced helminthic infestation, and 
a group of soldiers who had suffered from chronic dysentery in the past 
as possible it was ascertained that the dysentery had been of the bacillary 


s communication is a rdsumd of work on stomach function in nnaemm earned 
nc No 1 Detachment, General Headquarters (India) Anaemia Imestigation Team 
A full account of this work was to appear in an India Go\crnmcnt Clue Book on 
ja ” As the publication of this Blue Book is greatly delayed, permission has 
?n by the Director of Medical Services in India to publish this short article, for 
should like to record our thanks We are grateful to Major M Hynes, RAMC, 
iterest and to Mr Dilwali for statistical analysis 



H LEHMANN AND F P KA\SER 


211 


Table I 

ASSOCIATION OF STOMACH DYSFUNCTION WITH A HISTORY OF DYSENTERY 


41 Indian soldiers suffering from anaemia 


Previous history 

Number 

of 

cases 

I Average 1 
1 haemo- 
globin, 

8 % 1 

1 . _ . .1 

! 

i 

HC1 

Pepam 

Normal 

Deficient j 

Normal 

Deficient 

Malaria 

13 

j 0 5 

12 

1 ' 

13 

0 

Worm infestation 

11 

j 7 3 1 

6 

5 

7 

4 

Dysentery 

17 

I 0 1 

6 

11 

1 

5 

12 


12 Indian soldiers after 

recoi ery from anaemia. 

f 



Dysentery 

12 

, 13 8 

1 4 

S 

4 

8 


Table II 

STOMACH FUNCTION AND PREVIOUS HISTORY IN 41 ANAEMIC INDIAN SOLDIERS 


Previous history 


Malaria 

Worm infestation 
Dysentery 


Number of cases 


HC1 and pepsin production, both normal 


13 

H 

17 


12 

4 

3 






stomach ivwnrcM ct post msccrum. debiljtt 


Ta*li IIL 

CHAKOB W rrauum rOCTKTS CH ACCTI ».M7IU_MT DTUX TTW 
(11 LT!MJ« U»T f rtEXT* -CD HI'J CCTCnMJj. 


11 pctkirt* »dWttrt3 to wkt b*dE*ry 


fcchlca+i> dri«- 

AcJhlcirto dna 
re*pocxi*ij 

1 HypocUortr** ] 
(never > LI ml. | 

j v o i Ha „) 

■\om*L 

Oo utmWoo 

0 

i 

i > 

• 

After 7 <±* 7 » 

1 

i 

• 

3 


Kk» coetrtA* traded »*ch Enid d*-t and | 


On 

• 

i 

0 

8 

A/»tr 7 drj-i 

[ 0 

0 

I 1 

1 
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impairment he was the patient shown in Table III to have suffered from a 
histamine resistant achlorhydria 1 week after he was admitted to hospital with 
a bacillary dysentery He was still showing a histamine resistant achlorhydria 
after 3 months It is possible that cases of post-dysenteric debility which, as 
shown m Table I, suffered to a great extent from stomach dysfunction may 
have had a similar history 

One possible explanation of the effect of dysentery infection on stomach 
function was that dysentery bacilli interfered either with the production by 
the intestinal fauna of factors essential to stomach function, or with their 
absorption A possible factor seemed nicotinic acid However, treatment with 
nicotinic acid of a few cases admitted to hospital with dysentery did not seem 
to prevent the appearance of stomach dysfunction A continuation with 
J Walters and R J Rossiter of this line of investigation on patients suffering 
from achlorhydria after extreme starvation, made it likely that the factor involved 
was riboflavin Riboflavin had a restoring effect on stomach function within 
1 to 2 weeks in 15 out of 17 such subjects As it might be expected, 
liver extract also had a beneficial effect A summary of these experiments is 
given in Fable IV Full details of this work can be found in a Government 
of India Blue Book on the “ Marasmus Syndrome ” (Walters, Rossiter and 
Lfhmann, 1947 , see also Lehmann, Rossiter and Walters, 1947) It may 
be noted that glucose oxidation is now considered the underlying mechanism 
of acid formation by the stomach mucosa (Conway and Brady, 1947 , Davies, 
Loncmuir and Crane, 1947) and riboflavin is, of course, a catalyst of glucose 
oxidation 


TABLE IV 

TESTMEAL UNBINDS IN STARVATION ACHLORHYDRIA 
RESULTS OF 14 DAYS TREATMENT OF 32 CASES 


Treatmenl 

Number of cases 

Better 

_ 

Worse 

No change 

Nicotinic acid 

8 

2 

3 

3 

Riboflavine 

17 

16 

0 

o 

Li\ er extract 

j 

3 

0 

0 

Nicot ac* + h\ extr 

i 

1 

0 

0 

Ribofia\ E hv extr 

2 

2 

0 

1 0 

Nicot ac nboflav 

* 

1 

0 

1 0 

1 


Summary 

(1) In Indian soldiers suffering from post-dysenteric and post-malarial 
anaemia there was a significantly higher incidence of achlorhydria and apepsia 
m those with a history of dysentery Stomach dysfunction was also frequent 
in cases with a history of helminth infestation, but the number of patients 
was not large enough to allow a statistic interpretation 


H 





Stomach nrxcncw a rorr DYwtNTUtic Dfjiun 


(2) Of 12 Indian toldier* who had recovered from a port dy^nlenc 
anaemia, eight were atifl crifcrmg from stomach dyahmetiern. 

(3) Of 11 Indian aoldter* admitted to hoapital with haallar? dyaenteiy 
nmo hid ■ normal atomic h function on the firat day but only throe trere normal 
on the acventh day Of the eight patient* with atomach dysfunction after 7 
day* tots a err norma! lgain after 2 month* cue who had acquired a hiriinune 
resistant achlorhydria war atdl ahowmg this abnormality after 3 month*. 

(4) In nine healthy Indian aoldier* do detenoration of itomach fund ran 
»« produced by a 7 day* treatment with Mil phaguam dine and fluid (Get. 

(5) Ni cotin K; add hid no beneficial effect on the derekrpment of atomsch 
dyafunctwo m bacillary dysentery when teated in a few cate*, but riboftann 
teemed to influence beneficially achlorhydria in narration debility 
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DIPHTHERIA IN AFRICAN NATIVES IN THE TRANSKEI, 

SOUTH AFRICA * 

N S TURNBULL, mb, chb, dph, dtm, dth, 

Assistant Health Officer , Umtata 


Diphtheria has hitherto been considered to be rare in African natives 
Gelfand, in his book “ The Sick African,” which mainly concerns Rhodesian 
natives, expresses this view In the writer’s previous experience in Nigeria, 
diphtheria was practically never seen among the native people there For some 
years now, m the Transkei in South Africa, small outbreaks rarely amounting to 
more than a dozen cases have been observed The occurrence of epidemics, 
involving over 100 cases, is, therefore, considered worthy of record The two 
outbreaks described in this article occurred practically simultaneously in two 
separate Magisterial Districts m the Transkeian Territories of the Cape Province 
of bouth Africa between February and May, 1948 

The Transkeian Territories are situated in. the north-eastern part of the 
Cape Province The two Magisterial Districts in which the epidemics occurred 
are Matatiele and Tsolo (Map) The land in these Territories rises steeply 
from the sea in three plateaux or step-like formations to the Drakensberg 
Mountains, which form the western boundary with Basutoland Tsolo lies on 
the secondary plateau 3,150 feet above sea level, while Matatiele is on the 
tertiary plateau 1,450 feet higher In both districts the ground is broken and 
hilly, especially towards the west, where the ground rises sharply and is inter- 
sected by deep, rugged, cleft-like ravines 

Outbreak at Matatiele 

The capital town of Matatiele lies towards the centre of the district, and 
from thence roads radiate eastwards through the small village of Cedarville to 
Kokstad , southwards towards Mount Fletcher and to the north-west through 
a pass in the Drakensberg Mountains into Basutoland r rhese are the only 

* I am indebted to the Secretary for Health for permission to publish this article as 
well as to Doctors Graham, Mears and Dickson for their assistance in producing details 
of their cases Thanks are also due m particular to the Municipal Councd of Matatiele 
for their loyal support and material assistance in establishing the emergency hospital at 
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mtin roada in the District and. m moc of the ctaei occurred off the beaten 
tr*ch, hor»cA were frequently required fn the March for ewe* and in foflow np 
Inoculation*. Immediately aouth of the town there i a range of hjDt around 
the end of which t the west, the road wmda for TO mtlei over broken country 
to reach LtipJndo a I-ocatron, the norat affected in thra outbreak. Tht* meant 
that mo*t of the patient* had to be brought Into hospital a dhtancc f TO milet. 



part from anabk distance bv borve. dedfe r in the case of children 
on their mother back* before ther reached the road MaUtirle n also (be 
ra 1 bead f a line through Pietrrmantabuq; to Durban Train axe not faU 
m thi part of the country and it took rpeeunem, at the very kart, 16 to 2A 
hour* to reach the laboratory rt Durban, vur* 2T0 nu]r» anar SoppDe* of 
anndrphthenttc aerum were aeni from the fkwth African Institute of Med real 
Research in Johannes burg by air to Durban n about 1 bourv and thereafter 
had to be tent by ndl to Mata&ek 

Being 4.6(10 feet above tea level near the foot hi 0* f the Dnkmd-ery it 
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was expected that cold weather would be experienced earlier in Matatiele than 
in other parts of the Transkei Actually, the weather throughout April was 
fine and warm, with little rain, and the first frosts came early m May Together 
with other parts of the Union, Matatiele experienced drought in the three 
preceding years, but good rams fell in the summer of 1947—48 

Social Structure of the People — Matatiele District is mainly composed of 
native reserves, with a few r European farms to the west of the town and stretch- 
ing eastwards along the raihvay line beyond Cedarville The native peoples 
inhabiting the reserves are mainly Hlubis, with a slight mixture of Pondomises 
and Hlangwinis In the north-west around Queen’s Mercy there is a district 
colony of Basutos who have crossed from Basutoland to settle in a fertile valley 
there The cases of diphtheria occurred among Hlubis, the Basutos remained 
unaffected In the reserves the Hlubis live in circular thatched huts separated 
irom one another One hut acts as cooking, feeding, and sleeping accommodation 
while in another the mealies are stored Furniture, as such, does not exist, 
and the inmates sleep on the floor wrapped in a blanket Sometimes one 
blanket covers as many as three children Three or four huts house a family, 
and a group of families, comprising 20 to 30 huts, forms a kraal Kraals are 
separate and distinct, and are usually built on the high ground near the ridge 
The cattle graze and the crops are growm on the lower slopes towards the valley 
A group of kraals forms a location v r hich is administered by a headman (the 
equivalent of a native chief in other parts of Africa), responsible to the local 
magistrate, w r ho is also the Native Commissioner These headmen bear no 
relationship to one another, and so each location forms the equivalent of a 
local clan The location bears the name of a former head ( e g , Lupindo), and 
the present headman is usually a descendant of the original, though not neces- 
sarily in a direct line Christianity has made little impression on these people 
in the locations The various missions have provided schools but the mass of 
the people still adhere to their anamistic beliefs This is most noticeable in 
any adversity such as sickness This is believed to be caused by a spell cast 
upon the place where the patient falls sick The “ treatment ” is to remove 
the patient from the bewitched area and call in the witch doctor to exorcize 
the spell The ease with which infectious diseases can spread among these 
people can, therefore, be readily understood 

Occurrence of the Outbreak — The first case was seen by Dr Graham, the 
District Surgeon, Matatiele, on 2nd March, 1948, in the Municipal Location, 
and it was quickly followed by others from Lupindo’s Location \s there w r ere 
then no isolation facilities, and under the belief that widespread epidemics of 
diphtheria do not occur among natives, they were returned to their homes after 
receiving one injection of A D S By 19th March some 20 cases had been seen 
and, as the Deputy Chief Health Officer, East London, visited Matatiele on that 
date, arrangements were made to open an emergency isolation hospital for these 
cases in an old military camp there The epidemic progressed towards its 
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and age and ake of the patient Tbe do*e wu reas*e*«d daily and In .pecui 
c«c twice dally Thu. . chUd m,th laryngeal diphtheria and general tone 
condition naght have received up to 120,000 unit, at a tingle (W. An adult 
with alngic patch of membrane and alight toe*; condi lion mould *ntl rrcefre 
tbe initial bssic dost Experience la tin* epidemic proved the efficacy of Wgh 
ckaea of aerura given early In the disease. Improvement in tome case* »** 
noted within a few hour*. On the other hand, too prolonged treatment wnh 
»erum wa* found to be dctnmental and acme of tbe patient*, after prolonged 
treatment, .bowed a rapid improvement when treatment was ducondnued. 
Only one cave .bowed a aenrtn raah which faded within °4 hour*. Their were 
no other adverae reaulta from the use of aenim. 

PeneHhm Trretmmt — Analyaw of the result* of throat aaaba .bowed that 
a large proportion had an ataoetated Urtptocoecal infection. Local doctor 
atated that throughout the rummer they had aeen an abnormal number of tore 
throat*. Thi* wa* borne out by tbe extremely Urge proportion of enlarged 
tortn'h aeen among the patienta admitted t hospital Many of the patient i 
.til] had enlarged tottaiU after recovery from their attach of diphtheria The 
Streptococci were in acme instance* proved by the laboratory to be Mtrmabirmi 
The infection wu therefore, a combi nation of CoryneieeterntM £ pi timer and 
Streptococcus ierwtof yttctu and the u*e of penldlim In the treatment was 
therefore: justified. Practically all the patient* suffering from diphtheria had both 
serum and pemdUra ao there wa* no evidence of the aeparre effect* of each. 
Suspect, with tomUTrti* were given 2dX¥> units A.D S ** a prophylactic in 
view of the fict that they had to be admitted with other suspect* where the 
diagnom uu iff!] an aitrng the result of a throat swab. 

Baetmofoficai — Early in the epidemic it was appreciated that t would 
hare been an advantage to have a baeterkdogut working on the .pot and an 
effort ft jv made to obtain one. Owing to staff shortage* at tbe laboratories, 
and the p re sence of poliomyelitis in other part, of the country at the time this 
effort proved frurtiesa, and swabs had to be sent *D tbe way to Durban. Ihn 
U to be regretted rt some interesting dal* might have been revealed. Regarding 
tbe rwab*, it wa* found in the interval necessary for the rwabs t reach tbe 
laboratory that wet “ *w bs and LodBer slopes became so overgrown with 
commensal* as to be uaelea*. Carefully taken dry awaba were most satisfactory 
In the epidemic, owing to the difficulty in tending swabs, there were used 
mainly by the District Surgeon a* a check on tbe diagnosis of doubtful cw*. 
Those dirucaJly diphtheria were accepted a* such confirmation wa* sot^lit 
cm only three of tW , all of which were peurre. No swab. were taken prior 
to discharge of patienta bvit a total f 72 were taken of which 25 were poauive. 

Tbe C tbpkikmee were typed and found to be mttu The nfcetioo was, 
therefore, of a mild type occurring tn a noo-itrumme population with an associated 
streptococcal infection. Tht. wa* borne out by tbe dim cal finding*. In the 
absence of exhaustive bretciWogicai m estiganon ft *n« impossible to »mrt 
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at a earner rate but, in this epidemic, one imagines that it may have been high 
Why, therefore, should the epidemic be so widespread in Lupindo s Location 
and, with the constant transfer of patients to other locations, should the 
secondary outbreak be confined to only two other locations ? 

Emergency Hospital — It ivas fortunate that the old military camp w f as so 
readil} available for conversion into an emergency hospital There w'ere 40 
beds available for natives and four for Europeans The staff consisted of two 
] uropcan Sisters, one Nun, two Red Cross workers, three native nurses and 
two medical aids, plus the domestic assistants All did extremely good service 
A total of 194 patients passed through their hands in the 2^ months that the 
hospital was open There w r ere 142 cases of diphtheria and 52 suspects These 
figures do not include the large number of suspect sore throats seen by the 
District Surgeon at his surgery and treated as out-patients as, m the later stages, 
after propaganda, the natives were found to come forward more readily with 
their sore throats 

Immunization — L w r as understood early in the epidemic that passive 
unmunit) of close contacts was to be aimed at, with ictive immunity of the 
groups less exposed to infection The District Surgeon, therefore, undertook 
the immunisation of European and coloured children with \ P T The inac- 
cessibility of the homes of some of the native patients, plus the rate at which 
cases were discovered and the initial mabiht} to assess the amount of serum 
required (a) for treatment, and ( b ) for immunization made the early immun- 
ization of contacts both difficult and irregular It was not until the middle ol 
April that these difficulties were overcome, and it was then considered essential 
to immunize as many school children and pre-school children as possible with 
\ 1) S onl} Accordingly, s}stematic dmes were organized on all the schools 
in the affected locations, and throughout the epidemic a total of 8,967 of these 
immunizations were gnen The difficult} of finding the contacts in the broken 
countrv with poor communications, and often meagre information as to locaht\ 
coupled with the tact that patients had frequentl) been mo\cd from their original 
homes, was considerable It was essential to have someone a^ilable for this 
work who w is thorough!} comersant with the natne of these parts and the 
counir} Onl) two such people, a temporary wphus inspector and a natne 
medical aid, were realh successful Other workers imported into the area 
wasted a considerable amount of time often searching fruitlessh o\cr large 
tracts of difficult countrv Once the epidemic was established, the headmen 
were \er\ co-operatne tnd assisted greatlv b\ providing guides and, once the\ 
became lccustomed to the routine, ga\e more accurate information than in 
the carh stages 

OlTBREAK \T I SOLO 

The District of 1 solo hes on the secondary plateau of the Pranskei, some 
M nitRs from the sea l lie mam roid from Lmiiti to koksiad tra\erses the 
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B-actrrroioftcaL — Their »-u conatderable difficulty in getting swab* over 
tbt tong dmtocr to hart London with the 3-dav per week train aemce The 
bcctcriotoptt frequently reported that LoeEer tube* were contaminated br 
commenwh, or that ordinary throat nraU am red dry with no resultant growth 
on culture. btimhdcM, the pathologist it Lut London wn able to report 
on 27th May 1948, tint of the cvrxbit recti Ted 18 were found to be of the 
mhs i train n they fermented gh ksmc and dextrose but produced do fermcnU 
Utm with aaccboreae and March. Morphologically they were aho watit br 
virtue of the presence of mirnerou* raetachromatlc granule*. There wn no 
mention in thn report of a co-exj*tmg orgaomn which might account for the 
rapid apread of lh in feet von it tin* partscula time and which xu susceptible 
to penictHin Several of the local prictitvonera, however have reported that 
throughout the mm met they had observed an abnormal number of acre thrtuu 
preaunuMy atreptococcaL It b probable, therefore that the Infection wac 
similar to thit in Matatiek ue a combined infection of a mils rtram with an 
associated peed tqxnrt von due to a streptococcal infection, 

CoHO-taioHa 

These two epidemic* of diphtheria demonair le that, n certain ctrcutn 
lUcce*, widespread epidemtea can occur among African name*, Admit* edlr 
the Triruio ■* not a tropical area and the drought of the pan J years may be a 
contributing factor The epidemic* on the whok ahem no kinking difference* 
from Lboae in other part* of the worfcL Since the middle of June however 
sporadic ca*c* hire continued to appear in both those district* a* rrth as in other 
part* of the Treruin. It » feared, therefore that diphtheria ha* come to itiy 
among the African peoples of these termonea, and the reauh of infection by the 
inirrmtJstu o grmru sxraim may be left to the imagination. Accordingly it i* 
coruidered necessary now to undertake a ayarematvc immumution campaign 
of all children with VP T It m difficult In there area* however to obtain 
contact with the p re -school children nd the many children engaged in herding 
who do not go to school 


htiantunr 

I Two epidemics of dipluhcni occurring n Danlu natlre* of the 1 rarukei 
n South Alnca are described 

_ Difficulties encuuntrred in the nveatig t on* -parttcuLi ly bacteno 
logical. 

3, This tt a new occurrence araoog the Bantu and tti future evtemaod ma) 
be renoua. 

4 further immunoutioo t* advocated 
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OBSERVATIONS ON THE ISOLATED GUT OF THE 

MOSQUITO 

m 

H A RAGAB, mb ch b , d t m & h , ph d ,* 

Entomolop\ Department , London School of Hvgicnc and Tropical Medicine 


During experiments on mosquitoes infected with the malarial parasite 
Plasmodium galhnaceum , 1 attempted to isolate the gut of the infected mosquito, 
perfusing it with some nutrient medium and observing the oocysts Some 
technique was devised to allow for the microscopic observation of the preparation 
during the perfusion 

Very little is known about the characteristics of the body fluids of insects 
in general and mosquitoes in particular As this body fluid is an important 
factor which determines the vitality of the various tissues it bathes, it is clear 
that it contains substances necessary for the living cells Its various salts, 
their percentage, the hydrogen ion concentration, osmotic pressure, various 
ammo acids, vitamins, hormones, etc , must play an important role in main- 
taining cells and tissues 

Muttkowski in 1923 worked on the blood of insects and its relationship 
to respiration and coagulation He found that the reaction of insects’ blood 
was " slightly alkaline or neutral to moist litmus paper ” He used various 
insects but not mosquitoes Haber m 1926 performed similar work on the 

* I wish to express my thanks to Professor P A Buxton for hts suggestions and help 
and to Mr S A Smith for making the special slide used in the perfusion experiments 
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common bowhold German cockroach and other miecti, but again not 
rooaqmtoe*. 

C»ozra (1924) vrorked to determine the hydrogen toe coccentralwo 
nrthtn the ahraentarv tract of tome inyett He maintained Lame of PiydtaJ* 
and of Ckmmamtu in aohittem* of appropriate indicator* tod eat mu ted the pH 
of different parU of the gut color! metrically Guam (1925), Bomvr (192?) 
and Buhof (1926) u*ed ranaua technique* In attempting to determine the 
conrtftotjon of raaecta body fhrid. F*rw (1928) tried irtaect maue cuhure, 
uaiDg the blow fly bnrae. Titan (1935a) reported the cult] ration of the nrur 
of graaaerfe in tilkworm ttrroe culture trnng a *rnthetic medium he made and 
kept the nre* ahre for 2 to 3 week*. In the tame year (1935b) be met: ceded 
in breeding rooaqurto Urrae free of bnny rmcro-orgirurma. Later in 1938, 
Tmoji cuJ tinted the nrua of equine eceephalornyel tH In moaquito tirw 
o* ctfro trung tame and adolta of AUrt arejypti brought up according t hh 
preTiou aseptic technique. In 1941 NattOt and Wtm mceeaafdly mamtaLoed 
ndccttw* bod'te* m lemae twaoe at nfn» They u*ed In their aaeptjc technique 
human guinea pig or rabHt piaama at a pH varying from 6 7 to 7 2. 

During the progre aa of my own wort, Bau, (1947) deaenbed a method 
by which the uolated gut of Cults tmnufh prerioualy mfectcd with PUsmeiatm 
rcEctwm wt* kept abre for an average penod of 7 day*. He reported no g ro wth 
in the ofleyau. Theae experiment* are aimilar in pnncipie to my own. He 
u*ed two mam typo of media one oaentially Eke that used by Thach (1938) 
and the other a aynthetk medium a* toed by Kjwhlr and Drvrrr (1945). in 
TiaCeh 9 medium the rooaquito midgut ahowed contractility for 7 day*. Ball 
reported (in peraonal commumcatian) that accept for the fact that the aynthettc 
medium wav more conaunt in cocnpowtioo I found no hnprorement in h for 
keeping the ofleyrta alrre a* compared with Titaai medium. The pH n 
7 2 in the beginning and 6-9 at the end of one of the erpenmem* which luted 
1 week*. 

Tiorogci akd Mm wo 

Orw tewy mount thr dewet-ted irut under cover *hp Mated wttb unli x. T euT> 
ttw perfuatrqt fluid to the ixiitiUMi , I pulVd rust verr fine knf (30 on.) eafuttar)' tube 
the lec^th at th* etpiiWrr »n u*efuJ to rcmiittm* rmoo ra o rcmaUt without brrafcaf*. 
Ttw top the tapdkrr waa pot under the ctvrwr alij) aaeirred to tiw thd* with piaWierw 
Mid the wile end f ttw tub* attached to rraerrotr eoctandne ttw roedajtn, derated about 
30 to *0 cm Ttw overflow from ttw cbwnher m through another ctptSurj and piece 
of fittr paper fcwmad to the chanter 

At fim rr> aaeptjc pTrcatrtweta w in t*ieo but Wtrr when twc lt r n i Lumainawtooo 
beearcw trouhkaocBe arwuv atepo mere taken *e> help to ovrrreme A Tbc itwruaj ibdtt, 
emm, nerdin, etc. were amociavtd tlw mrdautn boded ot autoclaved (if Tyred* a, n 
wot Mito ulr rc d k r* para, ttwn mmJ when coot u modified by Fiaiwai a&d que^d by 
Ln (1937) ) The totwqrato wot handled with atenk (otcep*, and "0 per cent. al cohol 
dropped oo tt foe 5 rtsmito* with mm I* ptprttt Sorocttno tl »■ (taped fur I cawr 
m Wutwo of penwitlai (lOO urnta per ) or m an aqurtwa aoiuoofi of iodine ( / l OQIf) 
and aabwctjoeertb *.e*bed b\ dropper* on tt from w**hcT rtrnle ppetj drop* of the 
tfertk medium Cor about 5 tnreaim to waah otf ttw arrtraeptjc* Tbm the rnoaqttrto wao 
put ear rtrrde abde aod the curt chaaerted out aod put on another *hd« wodef corrr atrp 
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sealed with ^^^^^cpm^onstenfeor^icarly s^Pemnte 

£rr? ° ■ssrssx: ist^*?^**** ^ « *«. <«« **>«-, 

tOX ‘ C Another technique to overcome bacterial contamination was devised The insect 
Ganrfled n!cnucall\ as before, but instead of dissecting the gut out of it, a window 
(somctirnes^all the wall of the abdomen) was cut aw a} to expose the gut without injuring 
he al.mcntan tract The cxoskcleton was broken away bit by bit with two sterile needles 
(Wt every' now and then) The insect with its exposed gut was then transferred to the 

perfusion chamber ^ covef gJ often got re mo\ ed from the slide, owing to the capillary 
tube dislodging it To avoid this a special slide was made of the plastic material Perspex 1 





It was the size of an ordinary slide, and was constructed of two sheets of perspex 
grooved to carry hypodermic needles, for inflow and outflow In the middle of the upper 
sheet a circle was cut out to serve as observation chamber The middle portion of the 
upper surface of the top slide was ground away so as to make the chamber shallow An 
ordinary hypodermic needle (stainless) Was put in the channel between the two slides on 
each side, and the two slides were cemented together Rubber tubing could then be fitted 
on the needles’ heads A regulating clamp was adjusted on the inflow side to allow 4 to ^ 

drops per minute , , r 

This slide was kept in alcohol (70 per cent ) for 1 day to sterilize it before use This 
had no deleterious effect on the plastic material Exposure for long periods tended to 
soften it 


MEDIUM 

Different media were tried to find which allows for the longest life of the 
perfused or transplanted preparation The results are seen in the accompanying 
table The mosquitoes used were sometimes Anopheles macahpenms atroparvus 
and sometimes Aedes aegypti fhese latter were sometimes infected with P 
galhnaceum and showed oocysts (5 to 6 days old) 

Odcysts were measured at the beginning and end of the experiment, when 
no more gut contractions were visible The measurements showed that the 
oocysts did not grow 

Several times I worked with recently fed mosquitoes, with the midguts 
distended with blood Fhe result was disappointing as the medium tended to 
pass into the gut due to differences in osmotic pressure, and finally the gut 
burst in 10 to 15 hours 

Carrel flasks were tried but the water condensed upon the " ceiling ” of 
the flask and thus obscured observation of the preparation Also, due to the 
depth of the flask, the preparation could not be seen with the high power of 
the microscope unless taken out of the flask 
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titoogh of a preliminary nature, are promising. Further work, etpecully In 
bio-chemittry ri required. In particular we want to know more of the body 
fluid of the varkrua moaquitoet at this haa a direct bearing on the growing 
parasite. 

With regard to the contamination of the preparation with bacteria which 
erentually leak out of the gut (howerer asepti c the dissection technique may be), 
prog reia might come In the following way the rootquitoet mutt be bred 
aaepticaOy kept In a sterile cage, and fed on sterile materiaL Then, they thould 
be fed on blood drawn ateptically from an infective boat, and offered In sterile 
tube* or through an artificial membrane. In this way it teems to me that eren 
if the gut leaks, or eren if it is cut through, there will be no chance of coo- 
tamrcationu It ia my intention m the near future to carry out tome experrmenti 
on these Itnea. Neither Ball nor I could tee any development in the tiara 
planted oCcyiL 

SnmiAirr 

Attempt! to cultivate the terutl stage of P ISaacrum on the stomach 
of AUn t&pt* ot cUro thawed 

(1) That the stomach could remain tlnre (contracting) w ctTtd for aa long 

as 4 days 

(2) the oOcyatt ceased to develop. 
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CORRESPONDENCE. 


THE RATE OF DISAPPEARANCE OF LEISHMANIA IN 
KALA-AZAR PATIENTS UNDER UREA STIBAMINE 

THERAPY 


To the Editor , Transactions of the Royal Society of Tropical Medicine and 

Hygiene 


Sir, 

The above paper* on which the results of treatment of as large a number 
as 793 patients with kala-azar are reported must necessarily command attention 
The present writer, therefore, feels that the implications and conclusions of 
this paper must not be allowed to go unchallenged 

The statement " In the past, evaluation of drugs for treating hala-azar 
was chiefly based upon clinical impression ” is very misleading Knowles 
(1920) and Shortt and Sen (1923) working with this same drug, urea stibamine, 
and most of the earlier investigators on whose work Lala-azar dosage schemes 
were based, confirmed the cure not only by examination of smears but by 
culture of blood, or of liver or spleen puncture material The present writer 
used these parasitological methods to test cure from 1920 until about the end 
of that decade, but in 1924 he pointed out the limitations of this method , later, 
when using the short concentrated courses of pentavalent antimony, especially 
of ncostibosan, he found that immediate post-treatment spleen or liver puncture 
gave no indication at all of the final result, and he abandoned the methods as 
inflicting unnecessary pain on the patient 

While he does not deny that sternal puncture, a method he himself has 
used for many years, has a place in the diagnosis of hala-azar, the writer 
seriously questions the authors* two premises " first, although Letshmama 
are more readih found in spleen puncture, the number of the parasites present 
m the bone marrow smear, prior to treatment, is more or less m proportion 
with the degree of infection , second, the parasites in bone marrow seem to be 
more resistant to treatment ” 


*Ho, Eutrope A , Soong, Tsung-Hsin and Li, Yoir,c Trans R Soc trop Med 
lh £ 42, 573 


t 
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The author* dnefied their cun iccording to the number of parasites J n 
the sternal puncture DUUi and then repeated the puncture after the second, 
fourth and mth Injection they noted that the fewer the pa rad tea the more 
rapidly the*e disappeared (this u not «urpnrlng), and aho that they duappeartd 
after a smaller number of Injecticmi when these were glrrn at weekly Intervals 
Imttad of twice weekly They therefore concluded that weekly Injection* 
were more effective. Thi* conclusion i* not only ld direct opposition to modern 
concept* on chemotherapy but aho to all of the writer * 25 yean experience 
m the treatment of kal*-arar in which he ha* tattafied himself again and igim 
that concentration of the prescribed antimony dosage within a* few day* n 
possible should be exercised to the Itmit of safety (Thu principle ha* since 
been carried further than he vrts prepared to take rt.) He therefore examined 
carefully the figures pr es ented by these authors on Tabic I This table *how* 
that In group 5 rternal puncture* after the second, fourth and airrh injections 
showed at server of parasite* In 0 14 7 and 33 3 per cent, of cases respectively 
when injections were green twice weekly and In 0 7 54 2 and 62-9 per cent, 
when they were grren at weekly intervals. These figures seem to prore their 
point but the time factor Is not taken mto account. The present writer has 
from 1924 onwards repeatedly pointed out that this ts very Important. The 
tut hors did these sternal punctures immediately prior to the next injection 
so that In the twice-weekly aerie* the puncture* were done at the end of 1 week, 
2 week* and 3 week* (possibly 3J week*), and m this case of the weekly injections 
at the end of 2, 4 and 8 weeks. Now if the percentages of negative sternal 
puncture rmeara are re-arranged according to the tune intern) from the first 
injection, they are as follows — 

Weeks from first Injection I 2 3 4 8 

Percentage negatrre 0 8 7 and 14 7 33 3 54 2 82-9 

From this rt could well be argued that the tune factor was the Important 
one and that , m the one instance in which the tune interval was the same the 
percentage was m farour of tu we- weekly Injections. This bolds for the other 
groups except those m which there were no or only scanty parasites, and In the 
Utter the two perc en tages after 2 weeks mere about equsL 

The authors Hum that in their “ follow up they found that 1 3 per cent, 
of cases on weekly injections and 4 1 per cent, of those on tm ice- weekly Jnjec 
non*, had relapsed. In Table I\ but not in the text, it is stated that these 
were case* on which LcttkswrM had disappeared it the conclusion of treatment. 
The table grres a total of 368 cates cm twice-weekly injections. But there » ere 
csdy 3+4 originally of which 59 had post the sterna] punctures it the conchmon 
of treatment. There is admittedly a footnote to this table noting that additional 
cases are included in this table and that some did not complete the full course 
of treatment, but as we know nothing about these additional cases the sign! 
fiance of the percentage* 1 3 and 4 1 » lost We are not told what happened 
to the 59 eases with positive Hemal puncture* at the conclusion of treatment. 
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c<w» to be a uirful schbomfride m falciparum malana ? Thii t* a problem 
we have to face in Malaya. Hie medical acmce*. the A nor and the rubber 
e*tate* hare used the drug with confidence and «*tcct*% though leva, per hap 
for therapy than for suppression. That success, on the whole 1* maintained 
Ue ourtefrea hare kept an eitate population on suppressmr pahidrine for 2 
yean with a fall in the orert malaria of Bo per cent, compared with c octroi*, 
Po*t~*uppr trove mfectiora treated at ordinary therapeutic dosage it the end 
of the* time were anil sensitive to the drug Whatever changes in semmvity 
there may hare been, here and throughout Malaya as a whole, arc mil, as it 
were hidden below the lurfice of current dosage. For how long will they star 
there ? They have broken the aurface in the Tampin district they may do 
to elsewhere and a prophylactic weapon hitherto to tharp will then turn 
blunt in our hand*. 

We are, etc, 

J W Field. 

I F B, Enacts 

Institute for Medical Research, 

Kuala Lumpur 

23/VJa/y 1940 
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FILAR LA IN THE SUD^N 

Sr*, — 

I v is much interested in Dr W OOOMA-Vj paper cm Fdiria m the Sudan 
(Trtms It Soc Uop Meet Ilyg 42, 543). Mr own bwerrstwes do not 
altogether coincide with his, and I fee! that the foBowmg poem* shwild be 
recorded. 

(a) rbe vector of Lew /cw My own experience is that Ckmop ipp did 
attack m»n and could be found commonly near habitations. Ther were a 
common nuuance m the L Rangu leproaanum. the most thickly populated 
parr of Zamir arcs of which he writes. During tsetse fly surveys earned out 
on foot they would also attack camera. The Zande have a speoal name for these 
flies, which suggests that they are common attacker* of man. 

(*) The f*d that Europeans hare been nfected with loaiasa without 
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COMOPOSCOICI 


(A) Onchoceroaai* a a am»e of Urge hydrocele* hat been proved in the 
Belgian Congo, Lorn !o* u * co rtncctire- t_r**oc paradte and it would not be 
unusual to find it m tbe Urge hydrocele*, but that would not prove that it earned 
the hydrocele*. 

(A) The table on page 548 I» a little mbleadmg The number of peraori* 
examined thcxild be 14S and not 1440 The percentage of blindne** quoted u 
of do aJgmfi carter aa the eye case* were not proved to be due to onchocerobma. 

The incidence of oncbocn-tiaat* m tbe Sudan in the area he cover* fi 
lenott* and tin* baa been known for over 20 year*. Accurate evidence of rta 
Incidence ha* only recently been forthcoming and thn i* due to the work of 
I)r R. KtJuc, .Ann tint Director of Research, and Mr D J Jjnvn, medical 
eototnologtat, to the Sudan GovtrnroenL They have done a full aurvey in the 
art* and h n to be hoped their finding* will be publwhed, for there is need for 
*orac more accurate information on tha fubject. 

I am, etc 

J r E, Blow. 

/Vorwr \frdka! /wprrtw Sudan Slfdxral Stnrv* 

MaLtkaL 

26rA July 1919 

REFERENCE. 

Rnxav H (IMS). OcuUr Oocbocerciaii*, B J OpAlkulimlf? MoncfnfJi 
Supphroeot X. 
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ANNOUNCEMENTS. 


NEXT MEETING OF THE SOCIETY 

The next meeting, the Opening Meeting of the 43rd Session, will be held at Manson 
House on Thursday, 20th October, 1949, at <7 30 pm Professor H E Shortt, c IE , 
MB , vail deliver his Presidential Address, entitled “ Tropical Medicine as a Career ** 


MANSON LECTURE 

To perpetuate the memory of the late Sir Patrick Manson, the Council of the 
Society has decided to establish a Manson Lecture Fund, to which subscriptions are 
now invited It is hoped to raise a sum of at least £2,500, the accumulated interest from 
which will be devoted to financing a Manson Lecture 

The Lecture will deal with some aspect of tropical medicine or hygiene and will 
be given periodically by a recognized authority The lecturer and the subject on which 
he will be invited to speak, will be decided by the Council of the Society 

The Manson Lecture will be open to all who are professionally interested and will 
be advertised in the general medical press, in which it may be subsequently published 


MOVEMENTS OF FELLOWS 

The following Fellows from abroad haie notified the Secretaries that they are 
temporarily in the British Isles Letters addressed to any of these care of the Royal Societ> 
of Tropical Medicine and Hygiene, Manson House, 26, Portland Place, London, W 1, 
can usually be forwarded to the home address 


To ensure the acouraoy of this list, Fe 
to advise the Secretaries when they return 

Abbot, P H , Sudan 
Abdel Messih, Egypt 
Agrawal, J P , India 
Ajose, O A , Nigeria 
Anderson, N , New Guinea 
Apted, F I , Sierra Leone 
AwoLm, S O , Nigeria 
Bannerman, E W , Gold Coast 
Barnes, G T , Fiji 
Blomfield, D M , Kenya 
Braine, G I H , Malaya 
Burke, MET, Assam 
Calwell, H G , Tanganyika 
Campbell, G , Trinidad 
Chao, Wei-Hsien, China 
Chilton, N , Tanganyika 
Copeland, F J , India 
Cooper, P R , Nigeria 
Cosgrove, P C , Sierra Leone 
Davidson, Lt -Col 1 J , India 
Dickie, Robert, Nigeria 
Domaingue, F G , Mauritius 
Farm an- Farm a ian, S , Persia 
Goh, K A , Hongkong 


lows named below are particularly requested 
to their stations abroad 

G ELF AND, M , S Rhodesia 
Hadden, W E , Gambia 
Harding, R D , Nigeria 
Hawe, A J , Gold Coast 
Hill, K R , U S A 
Holmes, R E , Belgian Congo 
Howard, A C , Cyprus 
Hunter, W , Nigeria 
Innes, J Ross, Tanganyika 
Kelsey, H A , Nigeria 
Lesh, J I , Nigeria 
Le Sueur, E , Sarawak 
Low, Nan-Wan, Malaya 
Lwin, R , Burma 
MacGregor, R B , Malaya 
Macnamara, F N , Nigeria 
Madgwick, GAS, South Africa 
Mok, Hing Yiu, Hongkong 
Mwaisela, E F , Tanganyika 
Nicholls, L , Singapore 
Pasqual, J R H , Nigeria 
Ram, J W , Burma 
Raper, A B , Uganda 
Reed, J G , Malaya 
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XcTTMOtl 

RiXXl*, E. A-, Stem Leone. 

Rjtcho, G L*, T an*irtyika. 

A. F_ Chirm. 

S tu, K. 8^ Ntpik 

Sueur, 8 0, India. 

Shah, fixcKL'm, IrvJti. 

Shiahe*, G Ntnrna. 

Stmen, T, Nrirria. 

8ru Ka 4 for, Haenkac* 

Sc*, At L., Indk. 


•t Ftflow *— CmdtmfJ 

To SimJ-'I LTX, Homkonj 
Twimxo IL, Borneo. 

Un, Baiayajiav Indm. 

\ Aa-oa Ltkd*. P a. M Hon*fa*^. 
Wnnoa Cajduchael, b3*ma. 
WiimiM, T Malaya. 

Woocaiax, H., Sudan. 

Warm, H. At, South Africa. 

YlO K. CL, Flonfirn*. 


JTCW FELLOW* 

At tha metrin* rf the Sooety held *2 Mmaoo J loose on I rt July 1 9 J t> thrfcOcmrr* 
28 eandidatra metr elected Feflowa o i the Society — 

Axdweadh A. T PJilt, r j» ct, Enjkad. 

Baud, Srmnx 1 u.»_ ch.e. (atAi.), Amav 

Btoanr Jutn P n ut, a a. (Dcm\yX o.c**jlcjd a. 

CUmiio, Romtto I*-, EJc. ik.. u_r.n. xld rrr.ii Ecuador 
C**wi, Wnjjiw, ujc. (tsr\ Brfthh Orara. 

Dtra, T R.A, tu, ch-E, (ka.X Coe* likntA. 

Furn, A. S. vi » Jt, uj, it (wu,), d.tjc (rrrxX FoL 

Guclc, Oxora, ujtx (*axto thovaiX PhJtpoine*. 

ILcll, Cmurrorim 1^, «ua., ijl, cat. (trtcrc.) ujlcj. (e*o-X u* cj (ura X 
Tanfnmka. 

HAUTtAti Bica \\ >4 d. (caufX UAA. 

Hawtuto, I 'Jn m.*,, out (rod.) Ntjerta. 

Hotmw Max It, u c~, Medical Emamoiotiit, French Wot Africa. 

Jccot, Gulauj EL EL, J*. »jCH. (ottrr X Steer* Leone 
Kothaul, K. G (Wjm) D-AJ.r (acryMAYX L.M. (dcwu^X India. 

Lon, Muxc Strrt, m j 4 i (cuo-X ljcca, utcr (nnx.) Sarawak. 

LArmaceeui, licra mjd-, jenj 

McKdclat D mjlcX (ten.), t-CJ (toxt> ) Strni Leone. 

Mahtvtltla, G J Lxc.r * a. (roc*.X t JJ * a. (o_a*-), Irxbw 
MotAJr, H N i 4 n. (cAXir X UAA. 

NiM-Alaeou a, A ua, cl (ld-cq-X mjucj- (lo-cu.), Ceylon 
Oca, Kim Tot L v *. (iwakk) Sarawak. 

PtLLAJ PPG MJL it (mjumajX Sarawak. 

Romn, Fiaxk It, u* * ULCA (tnr« X ljlj * *. (ola»-X t.u. a n. (unj.X 
G©W CoarL 

Roeruen Mum C mja. (onreX ut, axft (oweX ti.T y a pi. (mj), ErqrWJ. 

S Aa*T I Musty, Prot Dennatr4oay and \ moral Dt»e*ae, Aleaandna. 

S AXDoaH am, Ajrrmm .A i_mjl (arcoArc*i) Sarawak. 

S AXiTL-oAM, C L-M a (n^oarOWlX Sarawak. 

Vi at i xn a, Ejoitx fL, HJ , c*Je (ujaj_X Sarawak, 


libbabt semer 

o,™ t lack of accramnodanon tn the Library d hm been barnd weeHary to 
djn»ac of ckmbcata. aod old editjona. The foGowm* book* arc cfJerrd frea to F Hoar* 
errhee on appLeaQoo m peuon ©r fora arded on paymcnl of poatate. 

AuJOTT T Cuptok A Syiwn KWea* ' d- IU 1 ^ . , , . 

a , , an r-r T Ciutokd, A ROUMTOX, It D A Syatern « MeLonr XoL I (l^'8) and 
\oi. II (IW7X 
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LTtrxry Molirt— CWiWW 

FlOogz, G. Di. MABxwt*nJ*nen. \ot». I rad II (1KW) 

Gidouxt L. Stoop*** d. P*t**itofc*ic (1911). 

Oilh, O M. CGm*re rad Hr*hh in He* Couotrie* (JWW) 

GruLrm, Tonv D Maky Pooon* rad Ch*rm Cure*. lit ed. (1915) 

Gmin, C. R. M 4 Cnr-t-AjrurTUji, \ a Birch * MuMgemcnr nl Mecbcd Tmt 
mrot of Children n Indj*. 5th ed. (1913). 

Hi»K«D C.F .Mind t* Forte (19" 4). 

C.F dnrwt ^ ok. I II III I) (190(N3) tod \ ol \ (IBM) 

Ha*W Chet fn Do tur 
Ham, H F PcfliRn (1919). 

Hamtox MaXTAOT Cut rad Trntroeot of Europe*/! Children in the Tropic* (1913) 
Hattlitd, Aum. Dncuo ta Great Bonin. Geowr*phfc*l Dhtribuoorv 2nd cd 
(1092). 

Syit. A Contribution to the Koomledge of LrrtphiWTAiiulafti* IrwuinaJc 

(1KB) 

1 1 I JOUX. Health rad Dir — nd mpemke (1937) 

Hntrr Amm. The Time H« Corn. (Hirretm onoor) (IKT) 

Juwr T W Tropic*! Median. (1907) 

JtWMua, £ 4 Rirr a Prfc*. de Puhoic*). Eirx» 7 ne (19119). 

Jrvxnt*, OlC A* Mcnphl* H*ba nvJ ft* \ ofurttrry Remrocorriori (1909). 

Koto, D FUrr Stuchei in Influent* (1921). 

Km, J BuJOtX. Him* on Equipment ind I Irthh (192ft). 

Hocantcrc \L Prid* dc Miero*copie (1913) 

L* Da-VTTo, A Pnf-a* de Pithoia.le ExMXfuc -nd ed. (IIW5) 

LJPP4KHX h. a. i Nn.'K -fit a Baiteriolotlc AtW und Crundrm. To! II (IflkKi). 
Littcb, J Ndl, The U*e of Snndanl Tmtratw m the Ca apui n «t*lrm Di*e**c 
m the Troptc* (1929) 

Lcnr G Cl iiOCHtCL. The Lttcr*titre of Ch*r*drufanne* (19‘M). 

Lcxtt, P k Blaceelvm R. J Tropic*! Hygiene for Rr**imt» in Hot CTcrruto*. 3rd ed. 
(1915) 

I aim*, NomtA-V Goooeocc*! Infection* in the Mile (1920) 

McCit D The Protein Dement In Nutrition (1911) 

McDnt, Joe* K Tropic*! S ur ger y md E>oe**ej of the Fir E>rt (1918). 

Muncxn, IL a Bkwm G a & Edoa*, \ A. Tbrorabcraciilli Obbtenea (1923) 
\lAN*rXs i Trop*e*l D»e**c*. Duptk*te co pte* of the 5th trxl l(Xh edrtk*m. 

Munrr Run a F*rty Acxii (1947) 

Mtacjcnx, Lot* Cixito GeognS* Medic* J P»toio*i. de Coiombt* (1015) 

M-tmrw* PtrTKniogiC*] diemhtry 

Muria, C. 4 Lion, M. Recherche* de Pimuoic^le et Pithologie (I9tl) 

MtLLAXIT Low A id The Stitc uvi Medic*] Rrterreb (1939). 

Mmrau, J P Amtaenr md Itjiioiorr «nd th« CW»e* of Du** (1037) 

Mrr jtma MtoNouvr. Teacher rad Pupd (1935) ( 

birr, pad- F- acrnx, G IL The Clmic*! E luniirut tirn of the Nerv-ro* Sy*rem. -ml ed 


Mo<m,N iPtcrr 8. Roy*! Medic*! OurorECol Society of I.or*Kn, I *15-1* >5 (19031. 
MoatAKD, Axtwrw Puiroomry Tuberrula*!. in Genet*! Pr»etter (1993) 

MlouHAD, \V Ain Praetic*! Tropical Smetiboo (IBM) 

M uioeADHT V A, G Tropic*! Ad»ce»* of the Lrrer (1913) 

Ml-vudtt P LocacHurr The SicmoMc-copo (1900) , 

Mli awt, \S ? 4 Qjoc. \L T Amel* Put! Th«r Cuhnuwo u>d Eth»io*ic 

Mu*auivVV 1 E &CLtOG,\LT Aroehw Put II Trrumen* of InteitmaJ Ameh«u* 
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Library Notice — Contimicd 
Nevu-Lemairh, M Humaine Parasitologie (1908) 

Newman, George Bacteriology and the Public Health 3rd ed (1904) 

Newman, Ehlers & Impey Prize Essays on Leprosy (1895) 

Noc, F Technique de Microbiologie Tropicale (1905) 

Paget, Stephen Experiments on Animals (1906) 

Parkinson, J Rheumatic Fever and Heart Disease (1945) 

Parsons, Allan C Encephalitis Lethargica, Report on (1922) 

Pembrey, M S & Ritchie, J General Pathology (1913) 

Peter, F M Schmidt, H Ergebmsse und Fortschntte der Antimometherapie (1937) , 
English translation (1938) 

Price, Frederick Textbook of the Practice of Medicine 2nd ed (1926), 4th ed (193^), 
5th ed (1937) 

Prout, W T Lessons on Elementary Hygiene and Sanitation (1913) 

Roberts, Stewart R Pellagra (1912) 

Roger, G H , Widal, F & Teissier, P J Avitaminoses, Agents Physiques, Nutation, 
(1921) 

Roux, Fernand Trait6 Pratique des Maladies des pays Chauds Parts I, II and III 
Ruiz-Arnau, R Lymphectasie Tropicale Pnmative (1916) 

Sabouraud, R Maladies du Cuir Chevelu Vol I (1902), Vol II (1904) 

Savage, George H Insanity (1901) 

Scheube, V Die Krankheiten der Warmen Lender (1896) 

Scheube, V Die Krankheitender der Warmen L&nder Translation by P Falcke, 
edited by James Cantlie (1903) 

Sergent, E , Donatien, A , Parrot, L & Lestoquard, F Etudes sue les Piroplasmoses 
Bovines (1945) Three duplicate copies 

Shelley, Horace M An Epitome of the Laboratory Diagnosis and Treatment of Tropical 
Diseases (1936) 

Sherman Chemistry of Food and Nutrition (1937) 

Short, A Rendle Index of Prognosis and End Results of Treatment by Various Waters 
3rd ed (1922) 

Simpson, Andrew Tropical Climates (1820) 

Soper, F L , Wilson, D Bruce, Lima, S & Sa Antunes, W The Organization of 
Permanent Nation-wide Anti -Keefes aegypti Measures m Brazil (1943) 

Stitt, E R The Diagnostics and Treatment of Tropical Diseases (1914) 

Strong, R P , et a} Onchocerciasis (1934) 

Sullivan, John Endemic Diseases of Tropical Climates (1877) 

Swellengrebel, N H , & De Buck, A Malaaa in the Netherlands (1938) 

Thayer, William S Malanal Fevers (1900) 

Thin, George Leprosy (1891) 

Thompson, C J S Pharmacopaeias and Formulanes 7th ed (1933) 

Thomson David, & Thomson, R Histoncal Suney of Researches on the Streptococci 
(1927) 

Thresh, J C , 6. Beale, J E A A Simple Method of Water Analysis 10th ed (1931) 
Waddell, L A Ljon s Medical Junsprudence for India 5th ed (1914) 

Ward, Espine Favounte Prescnptions (1926) 

White C F , & Willoughb\, H Aids to Sanitary Science and Law 2nd ed (1934) 
White, W Hale Mateaa Medica 14th ed (1915) 

Wilson, B McNair Batish Medicine (1941) 

Opuscula Selecta Neerlondicorum de Arte Medica Vol X (19 31) , Vol XVI (1937) 
Selected Essays and Monographs New Sydenham Society (1897) 

Health Instruction for Missionaaes m the Tropics (1928) 

Toxicology of Ben Ilium Bull No 181 US Public Health Sen ice (1943) 

Keport of the Pellagra Commission, 1911 (State of Illinois) 

NNar Areas Memoranda on Medical Diseases in the Tropical and Sub-Tropical Edited 
by Andrew Balfour (1919) 

Ditto (Not war areas) (1930) Edited b\ W P MacArthur 
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PUBLICATIONS OP THE SOCIETY. 


TRANSACTIONS 

Subscription Forty-two Shillings per Volume or per Year, post free {six Numbers 
m each case) Single Number Seven Shillings and Sixpence, post free No 1 of each 
Volume is issued in July, No 4 m January 

Back Numbers Owing to the greatly increased demand for complete sets of the 
Transactions, the stock of certain numbers had been exhausted These have'now been 
reprinted, and any number can be supplied 

YEAR BOOK, 1949 

List of Fellows (with Addresses) Alphabetically and Geographically arranged The 
Society’s Annual Reports, Laws, and other matter 
Price Five Shillings, post free 


MONOGRAPH 

Monograph I (September, 1936) “Boomerang Leg and Yaws in Australian 
Aborigines/’ by C J Hackett 66 pages, 17 pages plates, stiff board cover, linen back 
Pnce 5s , post free 


“MANSON CENTENARY” 

Proceedings of meeting at Manson House on 12th December, 1944, with coloured 
portrait, pnce Two Shillings and Sixpence, post free 

“THE ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE” 
An illustrated pamphlet by “ Onlooker,” descnbmg the work and functions of the 
Society and the amenities of Manson House 

Supplied free on application to the Secretary 


Orders for the Transactions and other publications of the Society should be sent 
direct to the Secretary, Royal Society of Tropical Medicine, Manson House, 26, Portland 
Place, London, W I Telegrams Anopheles, London Telephone Langham 2127, 
Cheques, Postal Orders, etc , should be made payable to the Royal Society of Tropical 
Medicine and Hygiene 

The Transactions may also be ordered through Messrs H K Lewis and Co 
Ltd , 136, Gower Street, London, W C 1 , or any other bookseller 


ADVERTISEMENTS 

Approved Announcements are accepted by the Council for insertion in the 
Transactions, due to be published in alternate months as follows — 

No 1 July 25th No 4 January 25th 

No 2 September 25th No 5 March 25th. 

No 3 November 25th No 6 May 25th 

Advertisement type area 5 inches wide, 71 inches deep (approx ) 

Half-tone illustrations — 100 screen 

Last date for receiving copy — 15th of each month of publication 

All communications regarding advertisements should be addressed to the Advertising 
Mnnager (S H Pilton) * 
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EDITORIAL NOTICES 

P«p*r» *ubmftted Cor pubBcetfoo m tb**e Teoettmcrwn *i>oaM be tent to the Hu 
■wtttri**, Jtinsoa Hcnat !«, FwtJurf TUm Lo**oa WJ. 

Th* wiwWoo of matter far puhJJartion wffl bo undentood to imptj ti*t ft f» tflrrd 
to tit* }ottcrti] ekrv. 

U acceptod Cor pabBcadoo, the cupyn*fet of pep*n b*etene» the pro pe rty of the 
Society ; but they m*y be rt-pubfttbed by permWm ef tha Cot»dl. provided due 
•ckoowUdcrtKCLt be made of tbdr hiring rppeirad tn the Teo<wrnc«*. 

P»pcra ibooVL If pcaeibfa, be typewritten they ihoald be crada dr written vbh 
wiWert matter lo*tc*Uy irranrrd erid eeb-dfrided with reference* and abbeerietrone 
in tha f™ tlewenbed Wow j end w+tb kwik*rioo» of the poeitioet, bn tba test, of Ilhnfrt- 
tjone, tabic*. mepe, etc. 

TtQ*i ebeedd ba u brief *i cteetlm wrhh derity wvi in merry cwn the rtlo* of 
pepet fa enhanced by ebort JKnaery t the end. 

Ttmp«xt«r* tlaxti *r*p!si xoA drwrtaji ebooH ba if pebble fa IwDen fak on 
Brfatol board wrf tb detail end ntntU Irtwnn* Lirye enooeh to be cfa*rty le*flde if ter 
redaction If tKcnacry (Write fa petnefl tf lettecfa* tc drtwtn* is to ba M op end 
printed.) 

njeitnfWtn — if the mwnber amt fa U considered ttwwfa . tba rjtboc rney be 
Informed m*d gfrec the opportunity of contribute!* to the tort. 

C*fa«nd ptein era made only rt tba eutbnr* oiww. 


In (he t* rt, the dmtm W pwbliatwri, * brackets, thootd follow the a 


■ ef rhe mUr 


"To V'ikwh k <5\jf tiw rpceh-sDekln* djworvrry 

At tfc* n< ef the paper bet of Ma ttnmm* ebo^i be emajrd in alpfatbericsl order of iachoci 
eumernce, ard drolli firm r the foflowinir ordrr i — (I) Surname of author j (I) larthh tf ewthor ( 
(J) Yew of pofchjcetKn, fa brackets I (<) Tik ri article, rxedic* wbecrwy cepfteie. (The brie 
•f the article r* eoaM-rrrww nwurrrd i tot eeeft feet of rrfermewe i)wdj in tUi mpert be ny*ft*t 
trirotriiiecrt — |rrei* etl tklrt, or omirt*i|t ell). (I) T»rir jowmj [ (I - 1 

■tuber -t l — iLocio**, P (1 On the dm lofw^wt of Ale 
tbe rrweeFQtio rweeltrol *• rfTW. J Ltmn. Src. (Zwf \ It JCH. 

In dU cm of reference Uit fl), (I) w<l (D n eherr* j (4) Title ef book I (I) fdfawi 

end Me wtal f tooee then woe (f) r»nW ; (D Tewe of poWicrLim ; (I) Pebieherii 

uw / 1 — ft {JtVTL Trrfirmi Dimmm ta Ed «7 Lwwlon OrttCi.Lit 

Hrtrrenrw to en Auul ■eyirt SwutLiHn (1 MT). Ammti IfoAcM tf SmrUry Ktfrrt 

in* p. i* 

fvae* The yew W pubhettoo ■ poe twctTbr the r* cwnered by the Rrpcet. 


TW ebfarremjoni t»*d ere thow ifeowe in the Lht rt *dertl*i firte^Heii, I W4 whick 

coerfomn tw the mice of the /-r«»w O* V AMn** jW Tfari V rm^rrt, Pern, 
I WO. I innl now* bm cepttel. •d^ctne* tra*-\ neel irrtrri ; ertkli-i. onimtM 
■w •earttnl doe plww ef en pewit * tdftd eedy when imtiUBtJ rff*fa wre, f 

C ft /trW irf, Me J l+rrmmtf. 

e<w c R- demt S Ao f Txjet** Cr-weit 

Wvir TtmrLjCS* »** A« Hrt 

BrfL Sm Tfat nrt /■*— mrf. Grt. ^ ^ , 


/^W f 


e m owe wtwtlwr the muber tt 


cebeC <mf Mi ce 

k k <i w i m* Ir 
la •eder to ewxd derferooe « 


(njBilwtw. ail 

e fa down Pie *o 


• njirurd » 1 m nm, 

maVnetre, tM- 

*re yrfattf fa fuC. 


Retexti and Rirrm. 

Author, of Pepen pubfiebed fa the Te-Awe«rTXmt rwv 3 rrprfa u 

„ «idrt«W rrZbrr WbTwrpP^ ewi p^rmot, prtowied b. male wh*t> 

madi^tie Bmentenn* mey U parthewad by ti* wrrboe M hilf coet prit*. 
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ind proceed to clear op the roeu end It will need courage and resource, but 
the recompense wffl be great. The rewind mD probably not be wealth or 
advancement ahhoogh these may follow but there will be the u Olfaction of 
achievement for it* own take and for the beoefiti it will shower on others 
Now you may ssk what ah this ha* to do with tropical medicine That 
“ a fur question, and my address tonight la largely my attempt to answer it. 
As my text I take the title of my address Tropical Medicine as ■ Career 
From what I have already and ytm will understand why I addreae rnyadf 
tonight chiefly to the younger man starting hia career and why I urge any of 
you in that position who are attracted by the study of tropical mcdlanc 
aenouaJy to consider making it your life study Such a decision will demand 
much of you you will have to devote ail your talents, ih your energy and ill 
your enthusiasm to the task nothing less wih do and you can do nothing 
more. Your choice of career ts wide open. Arc you mt crested in clinical 
medicine ? There are vast unexplored fields to traverse. Are you interested 
in parasitology or entomology ? Although the day* when you could describe 
a new specie* of pirssrte from every animal caught in nature arc past, the 
amount atQI to di sco v er knows no end. Are you interested In sanitation ? 
There b a rentable jungle of dirt, disease and destitution to be cleared Are 
you Interested in nutrition and nutritional deficiencies ? kou hare here one 
of the widest spaces of all to explore. 

On the other hand, have you some restless fire in your blood which irks 
you under the restrictions and conventions of modem drihied Cfe in great 
centr e* of population like most European countries ? Then think of work m 
the tropics where open nr is cheap and in plentiful supply where you will 
often be far enough away from headquarter* to feel your own master to take 
reiponsTbriity fox your own actions, to make your own mistake* and to rectify 
them because ytm hare no one else to lay the blame upon. This makes for 
humbleness while you arc building up self reliance. 

1 hare and enough, I ihlnh, to make it clear that in deciding t take up 
the study oi tropical medidne you are not entering a one-way street leading 
only at the end of life to a tanned rrixened skin, *d enlarged Irrrr and 
retirement to a cottage on a tmill pension, kou am entering a labyrinth of 
highway* and byways each opening out interesting and even enchanting vistas 
of achievement, and the trading of these roads will leave you with a store of 
interesting and exerting memories for later digestion tn the cottage I bare 
mentioned. 

Now I come to a very important aspect of our subject. What are the 
mmiti and physical discipline* we must undergo to attain our object of ■ 
succesaful career in tropical medicine ? They are the tame, whatever may be 
the line of work chosen among those I hare enumerated. Tropical medanne 
ts of course, an ext era ton of general medicine into new temtory and, aa such. 
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is almost a new subject Being practised m new territory much is unknown, 
and it is, therefore, essential rather than incidental that any approach to it 
should be made in a scientific spirit of enquiry, whether the student is a 
clinician, a laboratory worker or a sanitarian What, then, is this state of mind 
in which we should approach the problems of tropical medicine ? It is, of 
course, not peculiar to these problems but should become a habit in any 
scientific enquiry and is called the “ scientific method Let me take, one 
by one, some of the components which go to make up the scientific approach 
to any problem As I enumerate and explain these, you will notice that some 
of them are closely related, one to another, and that when taken together as 
a directive they amount to instructions to observe accurately, to criticize 
sternly and to allow no personal bias to affect logical conclusions 

In the first place, one must be open-minded, casting aside bias and 
prejudice of every kind A problem should be approached objectively There 
should be an eagerness to consider and weigh all evidence even when it appears 
to traverse opmions thought to be already established Failure to do so puts 
one at a disadvantage compared with one receptive to new ideas and prepared 
to investigate before discarding them Thousands of times bacteriologists have 
found moulds growing on their cultures and thrown them away as contaminated 
Fleming went farther , he looked at his mould and found it was producing 
something which destroyed the bacteria around it It appeared an insignificant 
effect, but it was the germ of a new idea which was not just cast aside He 
was open-minded and prepared to accept a possible significance m the 
phenomenon and the result was penicillin and a whole range of useful 
antibiotics 

Then one should cultivate what I may call an allergy to problems This 
characteristic really differs little from the open-mindedness I have just described 
That is to say, one should be quick to see a phenomenon and then to wonder 
why it occurs From this naturally follows an attempt to investigate the 
underlying causes Millions of people had seen apples fall from trees but they 
were not allergic to what, after all, was a very remarkable occurrence, viz , 
the transference of a solid object across space without apparent force applied 
Of all the millions who had seen this take place, only Newton was allergic 
enough to sense a problem and to carry the matter farther 

The third essential to the scientific method is a passion for facts as opposed 
to mere impressions This is another way of defining the search for accuracy , 
accuracy m observation and in recording these observations This striving for 
accuracy is exemplified by the use of many scientific instruments meant to 
extend and make more accurate the information given by our senses A simple 
example is an instrument such as a ruler, which enables us to say that an object 
is not merelv as long as one’s finger but that it is a given number of mches long 
Anyone with a ruler can then make comparable observations, and so the 
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ititeinent become* atnctly accurate and verifiable by other*. In the same way 
the microscope extend* and mile* more accurate the riuoa of the eye end 
the rtethoscope the accuracy and range of the ear 

The fourth essential to cultivate la • paaslonleaa logic and honesty which 
compel! one to give an equal value to all facta, both those proving and thrae 
tgamtt a favourite hypothesis. It moat admit the necessity to retrace atepa 
'rhach have been found to lead along the wrong road and thi* ad mini an of 
wrong should be welcomed as keeping one on the right trad and in the nght 
faith. 

The fifth essential is what I would call controlled enthusiasm which should 
make your outlook not si Stic but dynamic. Thu habit of mind will cause n* 
to reach out intellectually and ardently in all direction! but also to weigh 
carefully all the Information gamed in our search for causes. It will enable 
ua to rift the likely from the unlikely and so ever edge ua towards the truth 
until that la finally at tame d. 

The sixth habit to cultivate is the critical mind. This enable* ua to consider 
our findings, both negative and positive, from all point* of view AD unproved 
hypotheses, even thoae generally accepted, most be cottridered at least *usf*ct 
until finally proved or disprove d , and thn applies with special force to one a 
own hypotheses because we know that we are biaaed tn their favour 

The seventh attitude to cultivate u to delay your pronouncements on any 
problem until you have sufficient proof to make no other eoodimon possible. 

A supreme example of this principle was the collection of data by Drawer 
for over 20 years before he enunciated his theory of organic rrolatrotu 

The last of your disciplines I would recommend n to vrori doggedly at 
your problem along the lines you behere to be correct and not to be discouraged 
or turned aside when everything seem* agamat you. Try to make your philosophy 
such that you acknowledge no such thing as failure or defeat that these are 
only obstacle* to make new endeavour* necessary Time and sgam I have 
found that when thing* look their wont, when you sre discouraged and do 
gleam appear* in the dark rum, thi* u the time to feel hopeful and to look for 
fmw rebevmg light of success. It t* often when you are most exhausted and 
your ertw wtt** bopefe** that you exact the greatest forfeit from Vatnre, who 
» loath to give up her secrets but, when she relent*, rewards abundantly AH 
your work which ha* gone before L* Eke the sun and the rab on corn. You 
have without knowing it, been approaching the time of harvest and, one day 
you find the corn npe for the garnering 

To iC nitrate thia, let me give you a personal mpenmee. I had worked 
intensively at the problem of the transmission of kali axar for about 10 year*, 
the U*t 6 of them b attempt* to transmit tmkssam* dmer, oa to animal* 
sad man by the bite of the aandfly Pkltboiomn arjtHhfrn, but *11 b rain. The 
epidemic of UU-sxar which had been m progress «i dying down and, to 
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consequence, research material was becoming difficult to obtain I could see 
no new methods of approach to the problem, no new principles to explore 
and, m some depression, I recommended the closing down of the Kala-azar 
Commission until the next epidemic should arise Next morning the whole 
laboratory was in a turmoil of excitement The very last animal to be examined 
before the closure of the work — a Chinese hamster bitten by infected sandflies 
over a year before — proved to be infected In a day the clouds had rolled 
away, proof that transmission by the bite of the sandfly was possible had been 
obtained, and the way was open to extend the work until final proof of 
transmission to man by the bite of the sandfly was accomplished 

Now all I have said so far has been almost in the nature of a sermon, and 
so I close this section of my address — m all reverence — in the words of a sermon 
known to you all m the full assurance that, if the precepts I have been advocating 
are faithfully followed, success will be assured The words to which I allude 
are, u Ask and it shall be given you , seek and ye shall find , knock and it 
shall be opened unto you ” 

Do you think from what I have said so far that the pursuit of tropical 
medicine as a career is all serious endeavour without lighter moments of 
relaxation ? Far from it get it into your heads that it is a fascinating game 
In following the main roads there are many side tracks up which we can wander, 
in relaxation, to our great advantage and entertainment Even m one’s everyday 
work there is humour and cause for laughter, often perceived and best appreciated 
after the event rather than at the time 

Nowadays, one hardly dares send a worker into the field unless he is 
provided with living conditions — houses, lights, fans and fngidaires — which 
we m the past considered to be the luxuries only of large centres of habitation 
This is all to the good when it can be done, but the enthusiast will not be 
dissuaded when these are not forthcoming In my oi,vn experience of field 
work in India we built our own mud and bamboo huts where the work happened 
to be These served both for temporary homes and for laboratories, in fact 
the latter took precedence I remember at one time in Assam, when working 
on kala-azar, the Governor of Assam visited my field station At the time 
my wife and two small children were living there with me, and His Excellency 
was astonished to see us all domiciled in a mud and lath hut m the compound 
of a good government bungalow while the whole of the latter was used as a 
laboratory He w T as reported to have said on regaining the provincial 
headquarters, * There were the Shortts living in mud huts in the compound 
of a perfectly good Government bungalow' and the little Shortts running about 
among the bugs ” 

When the monsoon broke my family went up to the hills and I was left 
among the bugs in the mud hut My wufe, in pity, left me a mce Persian rug 
beside my camp bed for me to step on to in the morning when I got up The 
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floor waa mod covered with bamboo matting, arid on the Litter— the rug 
One day after a meek of continuous ram, when I got up m the morning I uw 
to my horror grtaa growing through the mg l I Efted It by two comer* and 
at the door *hook it vigorously The damp had rotted it and the nig firm- 
through the air tcro*« the compound while the comer* remained m my hand* ! 

I do Dot mean to infer from ail tin* that roughing It a neceaaary when It 
can be avoided, bat It » certainly a good training in teaching one to make 
do when all we need la not available, 

I often laugh at my initiation into medical reaearch of a young Indian 
medical man who afterward* became a well-known Indian rralanologuL I 
wa* trying to reach 1 certain tea garden In the mooaoon by car along a nxalled 
mad acroa* the nee field*. I wa* accompanied by three Indian worker* ■ 
Mr Juan John the late Mr C- S. Swastika Tit, my collaborator m many 
paper*, and tfu* young rrermt whom no may caB Dr X. Every few yard* 
we had to get cut and push the car out of the mud or tie rope* round the wheel* 
to act aa chain* and renew tbeae a* they got cut on harder part* of tbc track. 
Picture to ywrarlf our condition by the fftemoon It waa monsoon, it wa* 
raining a tepid flood and rteamy hoc On each aide of the track rtrrtched 
flooded nee field*. We mere all exhru*ted and had drunk all the liquid we had 
Presently Mr Jam** Joim came and caked me for my handkerchief — already 
•caked with meat and rain. He looked at H aomewhat ruefully then laid it out 
flat on the water of the nee field and drank through it in the hope it would 
act a* a fiber t He handed it back to me with a ahudder and the word*. Sir 
I have never had to do that before.” Aa the afternoon wore on, and it looked 
aa If we would be benighted, it became too much for the new recruit who 
conjured up all aorta of horror* at the thought of a night m the jungle, and be 
began to weep He waa sternly rebuked by Mr Swaiohath, who uid to 
him Now now Dr you needn t weep this is nothing to what you 
will endure m the future tin* i* research work under the Indian Research 
Fund Awocatiofi.” Hi* word* were true and, a* I hare said, Dr V made 
good 

If any of you are keen on language*, there i* infinite acope f r you, and 
there a do doubt whatever that at least a working knowledge of the language 
of the people among whom one is working i» an unmenae help aa thoae of you 
who have bad to work through interpreter*, aa I here at time*, will agree 
Beside*, a knowledge of the language may be useful in other way* as what I 
am now going to tell you will foroblv illustrate. 

Str Ricia*d CHurrornrw and I were *w imuung in a creek off the nvrr 
Shatt el Arab in Iraq We noticed acme Arab children, boy* and girls, squatting 
on the bank opposite to us, and tbeae were continually being reinforced in 
number* We toon realirrd that we were not being merely admired, either for 
oar swimming or our figures, and that there waa an expectant look on *ome 
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of the faces At last, partly in exasperation and partly in curiosity, I shouted 
to them in Arabic, asking them what they were waitmg for One of them, 
with almost an eager look in his eyes, said, “ We’re waiting to see the sharks 
get you ! ” Now, we had not expected sharks in fresh water, but shortly 
afterwards I realized that the danger was not so remote when, having been 
admitted to hospital for malaria, I had as a fellow-patient in a nearby bed 
a man whose leg had been badly tom by a shark at a place not far from where 
we had been bathing Only the presence of companions who pulled him into 
a boat saved his life 

In speaking a little earlier, I mentioned the need for improvizing, whether 
it be laboratories or houses, where this is necessary and the principle applies 
also to many of the procedures used in the practice of medicine in places where 
all modern facilities are not available One quickly learns to do this, and it is 
surprising what results we sometimes get with what can only be described as 
Heath Robinson apparatus Again, I illustrate this from my own experience 
A great friend of mine, a tea garden doctor in Assam, was lying dangerously 
ill He had been diagnosed malana but he himself thought he had kala-azar 
I was then working some 150 miles away, and one day got a telegram from his 
wife asking me in urgent terms to come and see him On arrival, I found him 
desperately ill and delirious, and for this reason the local medical officer, also 
a friend of mine, was living in the house After consultation together, we 
decided that the most probable diagnosis was entenc However, we had no 
culture media, no diagnostic sera and not even a test tube How could we 
confirm the diagnosis ? I repaired, some miles away, to the local Indian 
butcher and persuaded him to kill a calf From this, with a syringe, I extracted 
bile from the gall bladder mto a bottle On arrival back at the patient’s 
bungalow I found the doctor had unearthed a small tube which would serve 
as a test tube Into this we put some of the bile We then extracted the inner 
tube from a tyre of the patient’s bicycle and, cutting off a piece of rubber, tied 
it tightly over the mouth of the tube A hypodermic needle was now thrust 
through the rubber and left in position The tube of bile was now boiled for 
some time in a pan, steam from the boiling tube escaping through the hypodermic 
needle When the tube had cooled down, we inoculated the bile with the 
patient’s blood and sent it off to the headquarters laboratory, together with some 
blood for a Widal test Strange to relate, considering the chances of 
contamination, the bile grew a pure culture of Bacillus typhosus , and the blood 
gave a positive Widal reaction, for the patient had been ill for 3 weeks 
Fortunately, although at one stage it looked as if he could not recover, wonderful 
nursing by his wife pulled him through 

You may by now be saying it is all very well to advocate a life given to 
tropical medicine with its deprivations, its sometimes inevitable separations, 
and its comparative lack of the amenities of modem life, although many of 
these now reach the most remote places, but this is not a strictly true picture 
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To come rrty for ■ moment from the business rtde of our aubject, let m 
comider bat re it ibortly some of the smenitJe*. We do not work ill tbe 
tune we also play Not only do we tfm* amuse oursefves bat we actually 
h»ve a wider choice of inmiemcntr, at lent athletic amusementi, than in the 
centre of dvihrstion- Many thing* become poaaihle and even axy which 
daewbeTe can only be done by the very rich — now of course an extinct dm 
m Great Britain. I refer to tuch thing* «* polo, big game (hooting and even 
Rich apparently unlikeiv activitses a* linng on the equator 

A* red dent* rn the country where they out you can »hoot elephant*, 
lion*, tiger*, leopard*, bear bison, buffalo and what you will at moderate cost 
or tf you have no dettre to kill for tangible trophic*, you can photograph these 
same thing* and atffl have *omething to jog your memory in later year* and 
attest to your veracity 

But what a the other aide of the pteture ? What are the positive gam* 
to ouraeive* and to our ft flow men which may accrot ? Tfu* question can 
only be answered by considering the many prohlcm* awaiting sedation by you 
younger men problem* acme of which have been only half *olred by worker* 
of prerxKi* generation* and require completion, »onr of which hare been tittle 
more than formulated and tot ne which «a ret are are not even aware of This 
n equivalent to aaymg that there ta no end to the asking of question*, and however 
much one generation may elucidate it a only a very small part of the structure 
of knowledge it a our privilege to explore and from which we moat try to wre st 
the secret* which nature always ao jealously guards, while we need not for that 
in this great quest there will ever be any finality when nothing more remains to 
discover Even when we have discovered the immediate cause* of disease 
the ulti mat e cause* will *t£D be eluding u*. A* Walt W hitma n ha* «M, from 
every fruition of success, however fall, come* forth something to make a greater 
struggle n eces sary 

In mentioning even a few only of the endless problems awaiting whmon, 
you wffl realize bow widely the net may be cart and that in it are treasures to 
satisfy every bent Nor a it necessary to plough a lonely furrow for many 
problems require the co-ordination of different lines of attack converging on 
a given objective Take for instance, ■ syndrome such ** sprue. It U ttfll a 
rery mj j tat cnrt condition. Ita cunota distribution, its pathology ita physic logy 
its bacteriology and ita bio-chemtstry open a field for combined attack from 
many angles. Think of the joy of directing a *ucces*ful stuck on its hitherto 
inscrutable obscurity of fighting up it* dark p frees and so bringing its treatment 
within the realm of scientifically applied measure* based on an adequate 
knowledge of ita aetiology ! Here a an opportunity for pathologist*, 
physiologists, bacteriologist*. bwxhemiau and chemot her* pirt* to play together 
as a team. It could be done -therefore why not do it I 

What of that greatest of all killer* of the h um a n race— mslam ? Great 
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strides have been made in our knowledge of malaria and how to cure and 
prevent it But do you think that DDT residual spraying, the various repellents 
and the new antimalanal drugs in our armamentarium have fired the last shot 
and given its quietus to malaria ? That result may come some day, but the day 
is not yet We are still a long way from the ideal specific drug or drugs, and 
if such a drug were found tomorrow we are still a long way from ensuring its 
universal distribution and use Why is it that so much research is going on 
in connection with the prevention of malaria from many angles ? It is 
because much has still to be learned and only those actively and practically 
engaged on the work realize how much this is We still do not know how much 
harm, as well as good, we may be doing by the widespread use of DDT It 
must not be forgotten that many forms of insect life destroyed by DDT play 
their part in the ecology of nature in any given area and that the state of ecological 
equilibrium has been built up over periods geological in their duration If 
we suddenly upset this equilibrium only time will reveal the result, but it is 
a fruitful field for study The very malaria parasite which it is the object of 
malanologists to abolish has its place in the ecological picture and who knows 
whether, if they succeed in driving out this devil completely, seven other devils 
may not take its place I 

But even if we do not wholly exterminate the malaria parasite there are 
many of the intimacies of its private life we may still pry into to satisfy our 
morbid curiosity The adjective “ morbid ” is probably correct when it refers 
to the curious prying of the so-called highest form of life into the inmost 
privacies of one of the lowest forms of life Why does the malaria parasite 
find one land of mosquito a congemal host and another kind wholly inimical ? 
Why have we not yet discovered the answer to this problem which is common 
ground to entomologist and protozoologist ? Why does the erythrocyte, which 
is host to the benign tertian malarial parasite, develop freckles, more usually 
known in this connection as Schuffner’s dots ? Is there such a thing as malarial 
toxin, as some of the findings in the pathology of malaria would appear to 
indicate ? If so, why have the biochemists not isolated or even found it ? I 
blush to delve further, but those with less fastidious minds could think of many ' 
other intimate and hitherto unrevealed details of its private life, knowledge 
of which the malaria parasite will no doubt do its utmost to maintain inviolate 
And what of blackwater fever ? AJmost the only established fact about 
this is that the syndrome is connected with malarial infections Why does 
the malarial subject suddenly, and often without warning, suffer the loss of 
a large proportion of his erythrocytes and arrive, in a matter of hours, at deaths 
door ? What has made his red cells so dangerously vulnerable that some trigger 
action releases, m a moment, the destroymg force Could the catastrophe 
have been prevented ? Once it has happened is there any effective means of 
retrieving the position ? None of these questions can yet be adequately 
answered, and they are a challenge to you all but, perhaps, especially to the 
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phjilotogkt*. When they ire answered we may arrive at a bum ledge of rational 
methodi of prevention *rvd If the* art neglected by the ignorant or ignored 
by the card eat, of cure. 

Now let m cwrtlder the problem of African trypan oaomitti*. Or do you 
thini: it b no longer a problem ? Do you think that, here again the modem 
fnaecticfda u*d to attack the rector taet* file* will aupply the complete answer 
to prevention at least ? Wei) it may be ao hut the cautions ntU defer judgement 
m Bne with the principle* I enunciated at the commencement of tha ad drear 
The fact re m a in i that numerous inatancea could be qooted ihowing that 
cutbreaka of tryp^aomomutth due to Trypcxattm* rrrar and T cvmgoltmi 
have occurred In the apparent absence of taetae foe*. In the* caaea trtnammlon, 
normally achieved by the agency of tact* fhea, to probably effected by 
Interrupted feeding of various biting flies auch aa tab* nidi and atonxncya, known 
to be present m very Urge number*. But, apart from the diaeaae and It* 
tranimimkxi there t» «iTl a g r e at deal to be learned about the trypanoaotne 
rtaeff I be E eve we atfQ have a very imperfect knowledge of it* life history 
In the vertebrate boat, and thli t* a problem requiring Immediate adutLon- 
Some are working upon rt, but If more were to do *o the answer might come 
aooner Tha u only one Mpect. The cJawifjcanrm of trypanoaotne* U atiD 
In a irate almost chaotic, especially when we contlder the wide pbylogcnrtK 
range occupied by the genua in the vertebrate kingdom — mammals, tarda, 
reptile*, amphibia and fiahe*-— and thia cfaaoa will not be changed to order 
until we know enough of the full Ofe hr* tone* of a sufficient number of specie* 
to give o* data for a rational classification. 

Then again, there ha* recently been described • new trypanosome of man 
in S, America — T rangeA la thia a cause of diaeaae or i* tt an am dental and 
evanescent vtutor in man ? 

Let ua turn for a moment to a chwely related genua of parasite which 
occur* a* an agent of dtieaae in man and ani mal* in every continent except 
pcwcbly Ai rat rail a. I refer to the genua LeuMmexx, the cause of kaU-Kar 
oriental acre and erpimdia. We know the vector in the case erf Indian kala arar 
but In the case of the visceral disease elsewhere in the world the alleged vector* 
have been men mini ted if at all, only oa epidemiologies! ground* and 
unequivocal scientific delimitation of vector* ha* *till to be achieved The 
tame remark* would apply to the vectors of the various dermal lesion* produced 
by LaskmoMiM in different part* of the world, although vmficatlon of the 
vectors of oriental sore la the Mediterranean area now require only the dotting 
of the “ Tt " completely to satisfy the requirement* of scientific proof 

A good deal of attention ha* lately been fixed upon toxopWioai*. how 
*re know the organ i*ro responsible for tin* condition the Toxoplxrn* but 
we have no idea a* to the method of infection, ah hough the parasite t* found 
In bird* and reptile*. The human diaeaae it most often manifeated 
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in \cry young children who show encephalitic symptoms shortly after birth 
and who arc alrcadv infected /// utero In many or most eases the mother docs 
not and never has shown any symptoms of infection yet, when her blood is 
tested, it can be shown to contain antibodies to Toxoplasma Here is an 
interesting field for research — although not stnctly speaking in tropical medicine 
— because we do not as yet know even the taxonomic status of Toxoplasma , 
we do not know whether to call it an animal or a vegetable and we know nothing 
of its life cvcle or whether it has any free-hung existence 

Let us lca\ c animals for the time and consider the plants Troptcal mycology 
— what an unexplored and laby rinthmc jungle it conjures up to those of us who 
have lived for anv time in the tropics and seen the varied manifestations of 
m\cotic diseases in man and animals This is probably one of the least explored 
branches of tropical medicine and therefore a fruitful field for endeavour The 
majority of the diseases caused by the mycctozoa do not kill and therefore arc 
less spectacular than the killing diseases such as cholera and plague, to mention 
onh two, but the suffering and disfigurement they cause, their ubiquity r in the 
tropic*, their relative refractoriness to treatment and the lack of precise 
know ledge about them make them one of the major medical problems of the 
tropics Here is a field where new knowledge is to be acquired as soon as the 
study is taken up because at present the ground is almost untrodden 

Now let us consider an example of helminthic diseases — onchocerciasis 
This is caused by a filarial worm of the genus Onchocerca The condition is 
found in man in Africa and Central America It is responsible for nodules 
in the sub-cutaneous tissues and for eye lesions w'hich may even lead to 
blindness Treatment with the never anti-filarial drugs is not wholly 
satisfactory 1 he disease is spread by flies of the genus Stmultum In Kenya, 
where the local vector is S neatet , no one has yet been able to find the breeding 
place of this insect 

Up to this point I have not touched upon the virus diseases, and we may r 
now consider these Yellow fever is a virus disease in connection with which 
research work in recent years has revolutionized our ideas of its distribution, 
its vectors, its animal reservoirs and its epidemiology and endcmiology in 
general Work of vital and fascinating interest is even now in progress and in 
this you can take a part for there is still a multitude of lines of enquiry aw r aiting 
workers with imagination and application It offers a wonderful tangle to be 
unravelled from the intimate association of virus, mosquito, man, monkey and, 
possibly, other animals 

What of dengue fever ? T. his occurs sporadically as well as in severe epidemic 
form, the latter often in ports, such as the epidemics which have occurred in 
Athens and in Calcutta among other places What happens to the virus in the 
intervals between epidemics ? Are there human earners or is there some animal 
reservoir ? If the latter, why does the virus suddenly concentrate on the 
human host ? 
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AVTuIc on the »ubj«t of virua doeaae*, I should drew attention to ■ field 
whkh t» «dll comparatively M T n ground and where every rtep taken should 
orry the thrill felt by an explorer entering territory never before traversed. 
I refer here to the viral cncephalttfde*, the acne* of nrui disease*— probably 
moatly maect borne — causing encephalitis fa man and animab b different 
part* of the world. Among thexe to name acme which have been partially 
atuched, are St Loui* encephalitis Japaneae R eneephahtia, Austrian V 
diaeaae, Wextera equine encephalitis, Eaatem equine encephalita, \ enexodan 
equine encephalita and Rim tan far east eneephahtia To come to faf colon* 
m the tropaca or aubtropaca, we have Urn Mfe \lm$ Bwambu fever in 
Uganda Semliki forett virua and Btrnyxmweri nnn both in Uganda, and 
aeveral other* I have not mentioned Not all of theae occur b tropical countries 
but aorne do u the name* obreomly imply and there are here, among theae 
ranoui condition*, great lacunae b our knowledge watting to be filled. The 
general pathological findmga in the uni encephthtidei arc dependent on the 
fact that nruKS are obDtptc dwelleri b mtra-cdhiUr hlbrUta and they produce 
thar fint effect! on the cell* they inhabit, in the cave* I am considering usually 
the ceJh of the central nervous apt cm. The aymptom* mill oecexxarily be 
related to the part* of the central nervous aptem involved, but thi* mill often 
not be enough to deErrut a virus and laboratory investigation will be necetaary 
A variety of arthropod* are auapect aa vector* and varum* arumala a* reservoir* 
of theae viruae*. Thi* mean* a cycle of reservoir arthropod man, but the proof 
of theae aatumptiorca by aaenufically controlled experiment* has rnll to be 
demonstrated. The virologist the entomologist and the cpidermoJogm, are 
the worker* who should mield the apadea to fill b the gap*. 

So fir I have not mentioned one of the moat important tropical daea*e* 
— amoebic dysentery and it* comp Scat ton* auch a* Grer abace**. UTut are 
the factor* influencing the o react of amoebic hepatitw and its more ad tnced 
atage of fiver abtceaa ? Why t* it that able people m temperate dime* ruch 
aa Great Britain may harbour the parent e, Exltmoct* hsiatrtKM, vet true 
amoebic dpentery a extremely rare and liver ahace** almost unknown ? Are 
nutntiona! factor* invol ed, or are there patho g enic and non pathogenic at rain* 
or even distinct apecte* of amoebae ? Here i* a truly intricate aubject for 
research which might well employ an md koc team of clinician*, nutrition 
experti and protoxoologirtj who would have t work in the closest a**ocution- 

Earher fa my addreai I roenuoned the rmportance of outntional rraearch 
m the tropic*. This subject » assuming an e%er incrraimg promtneoce and 
none can deny it* paramount importance m corokknng any scheme* of 
development not only in our colonial empire to mention the wpect which 
moit c lovely concern* our own domeatk outlook but W all countrie* of the 
tropical world It aeem* paradoxical that in many ca*e* the people* who lire 
on a soil and b a donate which produce potential aource* of food, animal and 
vegetable with a luxuriance not aeen in temperate clime* and where the 
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-minimum of effort over a part only of the year will yield enough food to live 
upon for the rest of the year, should suffer from deficiencies of diet, but so 
it is in many places Many of these deficiencies are known to have been 
extensively studied, but only those engaged on such work know how small 
our store of established knowledge still is in companson with that it is essential 
to acquire before remedial measures can first be formulated on established 
facts and then be applied in a manner acceptable to the people concerned 
The latter part of the problem is not the least important as it may have to take 
into consideration religious, social and racial prejudices which only education, 
time and successful demonstration of the benefits elsewhere will remove In 
some cases these deficiencies may be the actual cause of the abnormal conditions 
they precipitate, while in other cases cause and effect may be less clearly cut 
and the deficiencies may aggravate diseases due to other causes In still other 
cases, the converse may hold and the abnormal states may be the result, not 
of deficiencies, but of nocuous substances present m food or water This 
condition is seen in the case of endemic fluorosis in Madras province where, 
in certain districts, a large percentage of the population, and also of the cattle, 
are affected with bony growths on the long bones and nbs, and complete 
rigidity of the spine due to intervertebral ossification leadmg to great incapacity 
and, in extreme cases, to death from intercurrent disease, all due to excessive 
amounts of fluorine in the natural sources of dnnking water No practical 
•solution has yet been found for this problem, although such a solution w f ould 
be to the incalculable benefit of the whole population of the district 

In denoting the various problems requinng solution, I have dealt chiefly 
with those conditions resulting from the action of agents of disease, but there 
is one very important line of investigation in which knowledge is required most 
urgently although no disease process is involved I refer to the special 
physiological functioning of the body m tropical climates This is a very large 
subject on which much has been done but more remains to be done It should 
open up a highly interesting field for study to the worker interested in 
physiology, and the knowledge gained wall have important and immediate 
applications in many directions As the tropics are opened out for habitation 
by non-indigenous peoples, and remember there are at present vast uninhabited 
or extremely sparsely-inhabitated areas, a knowledge of physiological \anations 
in hot and humid and hot and dr> climates will be of great importance in 
making life not only supportable but pleasant for such newcomers 

Such a process of opening out a country will necessarily in\ol\e large-scale 
emploN ment of labour, either in industry or agriculture or both, and ph} siological 
problems will be imohed in the general care, housing, feeding and conditions 
of work and play of these people A fore-knowledge of what to do w ill be repaid 
■a hundredfold in the health and happiness of the newly-opened territories 

One aspect of careers in tropical medicine I ha\e not }ct touched upon 
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t* the ptmflnCty when a reputation ha* been establnhed, of becoming ■ teacher 
of the subject. There are opening*, both in temperate dime* and In the tropica 
themaehrea, for *uch activities and for tboae with a bent fa tin* direction there 
coold be no better outlet than to pata on the knowledge they hare acquired 
to the coming generation of workers. Teaching can be a very humdrum 
tarameaa, both for teacher and atudent, and the really inspired teacher cornea 
»ddom — for the fire moat be there — but when found, t» a gift to be cherahed, 
for he can pas* on hu inspiration, which may be even greater than hi* knowledge, 
to generation* of ttudeno 

So far I hare been trying to draw for you a picture of what to expect If 
you take up a career fa tropical medteme, of rti fascination as a very young 
inter of medicine m general, of the poaafbie hardship* and depnratiom, bat 
*l»o of the abundant and aatafying rewards. In tpealmg of tbeae reward*, 
here, at least, i» a work with some incentive, that rare commodity fa theac daya 
of levelling, when all men are proved equal by mere reiterated assertion, where 
man-made laws attempt to frurtrate the rtnmutable law* of nature and the 
reward* of labour are no longer our* to enjoy Thank heaven*, the reward* 

I refer to are m tangible and beytmd the reach of the leveller*, the planner* 
and the income tax collector*. The worker who haa succeeded fa laying hare 
tome of the aecreta of nature and thereby poaaibfy benefited hi* fellow men, 
ha* fa* own personal reward in the ihape of achfcwnent, and who ihaD aay 
that be haa not proved the fallacfea of the leveller* by the mere fact of ruing 
above medtocritj 

But haring drawn the picture, you wtT! want to know bow to aefaere the 
• hu of a career m tropecaj medicine and, *a I with to keep my ad tire** on a 
practical not it u only fair that I should give you woe guidance. On account 
of the tpeed of modem tranaport, the world u now a amah place, and tfaa alone 
has enhan ced the importance of tropacal medicine. As an empire, and I am 
not afraid to uae the word which we, aa a people, hare made honourable, and 
as a member of a world wide commonwealth of natron*, cnrr commitment* are 
also world-aide and ao our armed terrier* penetrite to every quarter of the 
globe. This neceautitea a t uni tar penetration by their medical urmtn, to 
thi* h a fim suggest! on a* to a means of entry to the practice of tmptal medicine. 
How fruitful a method tfaa l* could reaiBy be exemplified by name* auefa aa 
Rota, Goaoas, haomAS, Jamo. O mntmim , Swrow and many other* I 
coold mention. If any of you *hoold decide on tfu» method, do not be 
discouraged if you are not immediately a*ked to undertake acme difficult 
research problem fa the tropica, kou will only become worthy after enduring 
many dwaplfae* which may seem futile at the time but which are inescapable 
fa any *emce and the worth of which is often only recognized in later Hfe- 
Dodphne, fa any of it* connotationi, a a very valuable thing and mdupenubk 
in truly errffired commuraoit For those of juti who are not fired with martial 
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ardour, Io\c of the sea, or going to strange places by air, there is the colonial 
sen ice The widespread nature of the Empire gives you ample scope here 
and, to a large extent, you can choose \our sphere of work not only as regards 
territory but as regards the branch of tropical medicine >ou wish to take up 
— again provided you arc prepared to undergo the preliminary disciplines of 
the early stages of your career There arc ample opportunities for work on 
the clinical, laboratory and public health aspects and ability and initiatne will 
reap their reward 

In the case of those entering the colonial service, it used to be customar) 
to take the Diploma in Tropical Medicine and H}gicnc before going out to 
the tropics When there arose an acute shortage of recruits for the service 
this w r as no longer possible and those entering the service were sent out without 
preliminary training and had to learn what the} could in the actual practice 
of the profession Such men could later come back and take the Diploma 
in this country, having alrcad) gained some experience in the tropics It is 
at least open to consideration which method is the better, but mj own 
inclination would be to gwe the man instruction in tropical medicine and let 
him take lus Diploma before going to the tropics He would thus gam his 
experience with at least some theoretical background of knowledge and could, 
when he returned, and if he was specmll} interested in some particular aspect 
of tropical medicine, concentrate on advanced studies on that aspect However, 
I am open minded on the subject, and perhaps this question could best be 
left to the Colonial Office, with its special knowledge of the conditions of 
sen ice 

Some of }ou ma\ wish to work complete!} untramellcd by the rules and 
regulations of sen ices, whether armed or cml, and for )ou there arc other 
openings to consider Man} of our major industrial undertakings, still outside 
the reach of the planners 1 grasp, such as the oil mdustn, the tea and coffee 
industries, the rubber mdustn and others less xscll known, have large interests 
in tropical countries and maintain large staffs there Most of these undertakings 
now maintain their stall under \era fa%ourablc conditions as regards pa\ and 
general amenities, and among the latter arc excellent medical services, the 
hospitals of which arc quite often better equipped than those of official 
Go\cmmcnt organizations 

1 his docs not exhaust the \^nct\ of openings for work in tropical medicine, 
hut I Ime said enough to indicate that for those who will, the opportunity is 
there and the work is worth while 

One thing, at lc\st f \ou can look forward to and that is tliat \ou need nc\ cr 
fear a stale humdmmne<s tn life, where di\ in da\ out and \utr in }ear out 
now follow a few stcrcoupcd ncmiitts rcpcltmcK performed for e\cr and 
t\rr In the life 1 am ad\ocatmg \ou nn\, in \our time, be mam tmngs 
^ on Mondn\ Ime to smn building a bridge, on kuesdax vou max 
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be performing an abdominal operation by candlelight on Wednesday you 
may apend half the day burning an anthrax carcaae on Thursday you may 
be •etthng a quarrel between two acta of vdl*g<n on Friday you may be 
tiling over at a temporary tneaaure the dutlea of Governor of ■ province 
on Saturday you may actually be doing aoroethlng connected with tropical 
medldne and on Sunday you may be taking ■ church servtce. AH but two 
of these dutlea have fallen to my own lot at different times, 

WeD, ladies and gentlemen, I have occupied your time long enough, and 
I only urbh that aomeone more eloquent and more pemaalre than I could 
hare delivered my id drew and trade the plea which I have made for the itudy 
of tropical medicine a a a worth-while career In the earlier part of my ad drew 
I advocated courage, and I oow close on the nme note. We tire in great and 
ttirrmg timet. The day* of Elizabethan England, the period of the Napoleonic 
war* and the time of flntiah Empire building to mention only throe recent 
phase* In our island history pale Into insignificance m the daxdinj glare which 
light* errata in our own time. As with the time*, ao with the men A* current 
errata are on an altogether mightier scale thin thoae of past tunes, ao the acton 
in them, both malevolent and beneficent, are giant* by comparison, and yon 
yomnaelrea can casdy give them names. Likewise, the reapouaibililKs shouldered 
by ui all are greater in proportion to the increasing number* of people affected 
by errata In a world rapidly contracting in virtue of modem apeed of 
trim ported ccl, and this call* for the hrgliest qualities of faithfulne**, confidence, 
dear vision, far-aightednea* and ruthless resolution if world problems arc to 
be settled in a way to allow man to pursue ha destiny In peace and happfneaa, 

I do not wish to enlarge on this and have only made these comments to 
emphasise that if we live In difficult times, they are great and glorious rimes, 
giving the opportunity to do greater thing* to remedy greater evils, and it n 
well we ahcruld realise our good fortune and be worthy of it 

Now U the time for Rnti*h youth to be adventurous, to be prepared to 
welcome and challenge present world problem*, and one of the most important 
of these for our country is to fill the unoccupied spaces in the Empire, If possible 
with people of our own blood and with people from our Commonwealth of 
Nation* the daughter countries which are now tying with the mother country 
m their in fluen ce on world affairs. Even if there were no worthier motrrea 
for peopling the waste apace* of the earth, aurdy the recent world war supphed 
evidence enough of the danger to their people* of thinly inhibited cov met 
The quickest way to achieve thia result is to get rid of the causes which mike 
these places waste l«nrb for man, the agents of disease in man and hi* domestic 
animal*, and ao to create the conditions which will make them ratable and 
fit to produce food and breed men. Be up and doing be prepared to venture 
when opportunity beckons. We rtffl hare the brains, let us show that we also 
hsTc the guts ( 
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The Society’s Thanks and Congratulations to the President 

Sir George McRobert I rise to thank our President on behalf of the 
Society for his able and stimulating address He has reminded us that the 
tropics still provide the keen and adventurous worker with fruitful fields of 
labour of absorbing interest 

Many people today feel that political and administrative rearrangements 
among tropical lands have lessened the opportunities for doctors from this 
country That may be so, but it is probable that with the intensive drive for 
improvements in tropical Africa and in the Caribbean a large number of European 
workers will be needed there for many years Now, more than ever before, the 
tropical schools in Britain will be required to act as headquarters of teaching, 
of expeditionary research forces and of advanced research in tropical medicine 
and hygiene 

Our American friends and rivals m tropical medicine, as in other fields of 
scientific work, have since the end of the war been stretching out kindly and 
welcoming hands to many students from the Commonwealth and from those 
Eastern countries formerly closely bound up with our fortunes With the 
revaluation of the pound, this flow of students across the Atlantic is bound to 
lessen, and it is urgently necessary for us here to make certain that a warm 
welcome is accorded to those who would otherwise have crossed the Atlantic 
and to ensure that for Australasian, Indian, Pakistan and South African students, 
as well as Burmese, Chinese, Egyptian and other nationals, Britain shall continue 
to provide instruction and help for those who wish to adopt tropical medicine 
as a career 

Throughout his long service in India Henry Shortt was known as a bold, 
enterprising and successful sportsman m all branches of the chase In the 
clubs they tell of gigantic tuskers, man-eating tigers and outside bison which 
have fallen to his rifle Hts skill with the rod — from mahseer to trout 
— has been the despair of aval sportsmen In the field of microbiology he 
has successfully stalked Babesia cams , Lashmama donovaiu y Plasmodium viva v, 
and the viruses of dengue and sandfly fe\ers He has, indeed, been a mighty 
hunter 

I ha\ c the great pm liege of making the first announcement of the complete 
success of his most recent hunt — the quarrv being Plasmodium falciparum 
During the past 10 da\s, Professor Shortt, m close collaboration with Dr 
Hamilton Fairlev, on whose pioneer work at Cairns the outcome of war in 
the Pacific depended, has conducted an experiment on a health} human 
Nolunteer 

B 
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U*mg hi* technique of invasion of the body by many rrdffioa* of 

sporozoite* introduced by the bite* of hundred* of highly infective mosqujtoc* 
{ 4nophtln wtMcvhptnwit var minp*ms) cm 3 ruccesaivr dryi Snorrr ha* been 
*ble to demonstrate m the parenchymatous cell* of a piece of lirer removed 
on the afith dry after the firat infcctrve bite*, three aucceaaive stage* in the 
development of the p re-erytlirocytic form of PUtmoJntm fmiapcTitm — the largest 
tingle form to far teen apparently containing over 30 000 morooitea ready to 
rupture Into the liver amuamd*. I am req netted to mention the valuable part 
played in the work by Mr P G Srote, of the Ministry of Health Malaria 
Laboratory at Horton. In breeding feeding and tending moaquitoea be ha* 
no equal and hi* knowledge of their habit* in the laboratory I* unwirpwed. 
Sir Go*Dom Covell obtained the at ram of P ftdapancm from Rumania he 
lia* gnen moat valuable advtcr and co-operation. Dr W D Is I COL, of Horton 
vra* at helpful as ever m prorlding cimlcal ewes. Mr Ntimtrt MoKJAN 
performed the biopay cyclopropane anaesthesia was admimrtered by Dr 
Ilramu 

Tribute mint be paid to the anonymous, brave and adventurous healthy 
human volunteer who offered himself for the erpernnent witbewt thought of 
reward. 

Thu timely and triumphant outcome of our President a movt recent 
researches enable* us, a* a Society to combine thank* for hia nuaterly addreaa 
\rrth congratulations to himaelf and hi* team of colleague*. 
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MALARIA AMONG PRISONERS OF WAR IN SIAM 

(“F” FORCE)* 

BY 

T WILSON, MB, D P H , 

Health Officer , Malayan Medical Service , 

AND 

J A REID, M sc , 

Entomologist , Institute for Medical Research , Malaya 


In April, 1943, the Japanese sent a party of 7,000 British and Australian 
prisoners of war to Siam from the main camp at Changi on Singapore Island, 
to work as labourers on the construction of a section of the railway then being 
built to link Bangkok with Moulmem in Burma Known as “ F ” force, to 
distinguish it from other parties despatched before and after it, this party was 
given the task of making the bridges, embankments and cuttings for the most 
northerly section of the line in Siam It was a section roughly 45 miles long, 
commencing at an altitude of about 3,000 feet at the Three Pagodas pass on 
the water-shed dividing Burma from Siam, and running south-east m the 
valley of the Me Nam Kwa Noi near its head waters (Map ) 

We were attached to the force as advisers on malaria and nutrition We 
possessed the only available microscope, and an equally precious small stock 
of stain These had to be earned from camp to camp in the microscope box, 
slung between two of us on a bamboo pole , thus microscopic diagnosis of 
malaria was confined to those camps that we were allowed to visit, and to the 

* We gratefully acknowledge the sterling work of L /Corporal K Anderson and Pte 
J R Sharp, of the 2/10th Field Ambulance, Australian Army Medical Corps, who 
prepared and stained blood films, kept records, and assisted in carrying the microscope, 
and m many other ways 

They joined us at Camp 1 and stayed with us thereafter Without their loyal and 
cheerful help, our work could not have been accomplished We also wish to thank Lieut - 
Colonel J Huston, R A M C , Senior Medical Officer of “ F ” force, and the medical 
officers and many other officers and men of the force, British and Australian, for their 
support and comradeship 

We are mdebted to Brigadier J Bennet for permission to publish this account , 
and to Mr Yap Loy Fong, of the Institute for Medical Research, Kuala Lumpur, for his 
help in drawing the figures and lettering the map 
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periods of our visits Our figures are therefore only a small sample of the 
total malaria experienced by “ F ” force, but they have the merit of being 
the only exact figures m existence We have thought it worth while to record 
them, m spite of their limited scope, as they differ in some respects from the 
few accounts of malaria and anophehnes in Siam which we have been able 
to consult 


Malaria Before Leaving Singapore and on Return 

The incidence of malaria during the brief Malayan campaign had been 
low Transmission in Changi camp had averaged only 1 4 fresh infections 
per thousand men per month over the 11 months ending February, 1943 , 
and the other Singapore camps were not much more malarious at that time 
A somewhat hurried last-minute blood examination of the whole 7,000 men, 
made on the orders of the Japanese, showed that they were almost malana-free 
just before their departure for Siam m April, 1943 , they must be regarded as 
forming an uninfected and non-immune population 

Eight months later, the picture had changed completely In December, 
1943, 3,122 of these men returned to Changi A complete blood survey in the 
following week revealed SOI malaria parasite carriers, a parasite rate of 25 7 
per cent Since many men were still under treatment, this figure is artificially 
low, but allowing for this it is thought to be consonant with the estimate, based 
on sickness records, that at least three-quarters of the force had suffered from 
malaria Many had had it frequently, and it was common to meet men with 
histones of 10 to 16 attacks during their S months' stay m Siam In the next 
7 weeks, these 3,122 men produced 2,942 separate attacks of malaria, an attack 
rate of 18 8 per thousand men per day By this time, very few men had no 
history of recent fever, so that the greak bulk of these attacks had to be classified 
as relapses or reinfections, hereafter grouped together as “ secondary ” attacks 

The next section of this paper is a description of the conditions encoun- 
tered in Siam which were responsible for this thoroughgoing transformation of 
a malaria-free community into a verv herwly infected one 

Malaria in Siam 

1 he general conditions expencnced by the force and the treatment meted 
out to it by the Japanese have been described elsewhere (Reid and Wilson, 
1947)* and need not be repeated here f 

• " Report on nutrition, and discussion of the mam causes of death, 1 F * force, 
Thailand ” J R Army mcd Cps 89, 149 Through chance semont) m arm) rank m\ 
name appears as senior author of this paper, which is almost entirely the work of T W 
The title is a little misleading, for m editing the paper, which is extracted from a report 
made to our medical headquarters in Changi, the discussion on the causes of death has 
been largclv omitted — JAR 

t For a full description of the life of prisoners of war in Siam the reader is referred 
Robmson° 0k l S 946 S )" BeHmd Bambo °>” b ' Rohan D RlVErr (S>dne% Angus and 
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Tram Jovmty —The negligible ftmount of nultra in Changi before 
leaving for Sum has already been mentioned. The train journey to Sam 
t distance of about 1,200 mile*, took 4 to 5 day*. W e travelled by day and by 
night, Dnng and sleeping in ateei good* wsgoo*, and halting for Irregular 
interval* at vanoua wayaide station*. It is uncertain how many infection* were 
aetjuired on dm journey probably only a fevr 

Tfu 1/arrlr. — Hr content, there i» no doubt that many infectious were 
contracted during tbc march from Ban Pong, the detraining point on the main 
lme railway to the fixed camp* some I/O to 200 miles north west near the 
Burma Sam border This march lasted about 3 week*, and vraa made by 
night, the route lying up the volley of the Me ham hwa Not. There was every 
opportunity for infection. One ilept in the open by the wayside for a few 
hour* in the middle of each night, often in clear proximity to Siamese Tilt* get 
or earUer-rrUbiiihed priaoner-of war camp* where a* #e later discovered, 
malaria had been prevalent A* ■ remit, many men developed an attack ctf 
miiana within a few day* of arriving at their amp 

HU Cffwpc — The force was split up into a number of working parties 
camped a few mile* apart along the projected railway track. The fire camp* 
which we were allowed to -raft were strung out over a daunce of about 15 
mile*. (Sec map ) Starting work on 24th May 1943 in the •outhernmast 
one, Camp I (Shuno iVteke), where we had ended our march 2 daya before, we 
arrnxd b Camp 5 (Kami Sonkurai) on ltt August, and remained there until 
it* evacuation at tbe end of \crremb«T V> e were unable to visit Camp 6, which 
was disbanded a few day* after we reached Camp 5, and we never managed to 
contact a group of camp* further south at konkenta, or a so-called hospital 
r*mp at Tan bay* in Burma, which had been filled with the chronic invalid* 
from the working camps. 

TapagrtpMy Vrfttefio* Chjnati — These camp* lay at an Irritioc of 
2,000 to 2^00 feet, the Three Pigoda* Paa* uaelf bdng about 3 000 feet. They 
were situated in valley bed* of width* varying from a mile or more to a few 
hundred yard*. Close to Csmp* 2 and 3 there were patches of abandoned 
nee frdd but the other camp* were merely until freshly made dea rings in 
the jungle. Tbe hill behind Camp 5 ended m a limestone pinnacle which 
we occasionally climbed surreptitiously From this vantage point mile upon 
mile of jungle -covered bdl* could be #eeu reaching away t the limit of vision 
in all directions. Inhabitants were few although there »i» one small village 
Vieke a few mile* west of Csrap 2. 

Tbe TTgttatKm was monsoon rain forest co aiming of a mixture of deciduous 
and evergreen tree* of varying we* occasional big trees f wed over 100 feet in 
height stood out above the general canopy winch w** at periapt 50 to 80 feet. 
The big tree* in particular carried a heavy load of banes and there was a 
dense undergrowth of large and small bamboos with a carpet of plants of tbe 
ginger family which flowered profusely at the beginning of the rains. 
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The heavy rams of the south-west monsoon commenced in the second 
week of May whilst the march from Ban Pong was still in progress, and continued 
with little intermission until the end of September Thereafter the days were 
hot and dry with bright sunshine, and the nights increasingly cold, until our 
departure from the area in November Only a few thunderstorms interrupted 
this dry weather, and the country rapidly assumed its dry season aspect 

BLOOD EXAMINATIONS 

(a) Technique and Standards 

Technique — Thick blood films were used throughout , we had no materials 
for thin film staining Field’s rapid stam (Field, 1941), which proved invalu- 
able under pnsoner-of-war conditions, was used from 24th May until 20th 
August, when an accident deprived us of the last few drops Blood examinations 
ceased for the next 7 weeks until mid-October, when we obtained some Japanese 
giemsa, as explained later, and were able to use it for the remaining 38 days 
until the camp dispersed Field’s stain was again available at Kanbun hospital, 
and after our return to Changi 

Negative Films — A film was reported “ negative ” if no parasites were 
found in 100 thick-film fields After a negative first film, repeat films were 
taken if requested by the medical officer Ninety-seven per cent of all positives 
were found on examination of the first film 

Fresh Infections — A man was regarded as having a fresh infection if he gave 
a history of freedom from fever for the past 12 months 

Local Infections — Fresh infections occurring in men who had lived in a 
particular camp for 15 days or more before the onset of symptoms, were con- 
sidered as local infections 

Species Umdentifed — This diagnosis covers all infections with less than 
one parasite per thick-film field m which the species could not be identified 
with reasonable certainty It was not possible to take repeat films from all such 
cases, nor could we check our results with thin films 

(b) Table of Results (Table I ) 

Malaria at each Camp — Blood examinations at Camps 1 and 2, and 
enquiries made subsequently at other camps, gave the same general picture 
of numbers of men gomg down with fever a few days after arrival, obviously 
a result of infection acquired during the march Subsequent happenings varied 
at each camp 

Camp 1 (Shimo Nieke) —This, the first camp at which we were able to 
examine bloods, was full of the sicker men left behind by the various parties 
passing through on their way farther north Of the films containing parasites, 
84 per cent (103/122) were fresh infections , most of these were from men 
already sick on arrival, or who went sick very shortly afterwards, We were 
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unable to make any larval surveys here, and within a fortnight we were trans- 
ferred, along with most of the other occupants, to Camp 2 

Camp 2 ( Nieke ) — Fresh infections formed 69 per cent (318/463) of the 
films found positive here during June Less than a quarter of these had been 
m the camp long enough to have acquired their infection locally , the majority, 
therefore, had been infected somewhere else along the route There were just 
over 1,000 men m the camp, of whom about half come from Camp 1, and the 
rest had just arrived from farther south 

In the first week of July the attack rate fell shghtly, and fresh infections 
were 40 per cent (52/130) These were considered to be local infections, as 
by then everyone had been resident at the camp for 15 days or more Unfor- 
tunately our records for the next 10 days, 8th to 17th July, were lost 

At this time it is estimated that the malaria transmission rate was high 
enough to mfect at least one-third of the population per month , but the true 
situation in this respect was becoming obscured by the rapidly rising proportion 
of men with repeated attacks Indeed, from now on so many men gave a 
history of recent fever, that it became increasingly difficult to judge just how 
malarious any camp site still was 

Close to this camp, larvae of Anopheles maculatns were plentiful, breeding 
in large areas of grassy seepage at the edge of old rice fields A minimus larvae 
were also present in small numbers in the same place, and in sections of a grassy 
edged stream (Table II ) 

Camp 3 ( Shtmo Sonkurai) — The senior medical officer here stated that the 
number of fresh fever cases had increased sharply about 2 w r eeks after the camp 
had been occupied, and continued to occur at such a rate that w r hen we arrived 
there 2 months later, on 18th July, he considered that 80 to 90 per cent of 
the 1,850 men had already had clinical malaria We spent only 3 days here 
before being moved on by Japanese orders , the malaria rate was still high, 
and only 8 per cent (11/120) w 7 ere fresh infections 

Another abandoned rice field lay close to this camp also, and within a 
few yards of the huts there was very heavy breeding of A maculatns along a 
hill-foot seepage, with A minimus in a few 7 places at the edge of the field 

Camp 4 ( Sonkurai ) — There had been much less clinical malaria here than 
at Camp 3 The attack rate was low during our 10 days’ stay, 22nd to 31st 
July, and 31 per cent (14/45) were fresh infections The population of the 
camp was 1,300 men 

Larvae of A maculatus were found m small numbers along the course of 
some streams where jungle had been felled and cleared 

Camp 5 {Kami Sonkurai) — There had been a considerable amount of 
clinical malaria before our arrival on 1st August, but during August the attack 
rate was comparatively low among the 375 original inhabitants , fresh infections 
^cre onlj 9 per cent (3/35) A few days after us, parties were sent here from 
amps 2, 3 and 6, which were being vacated, thus raising the population of 
Lamp 5 to 1,680 
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On 20th August the small manning Hock of Field * stain wu accidentally 
spsUcd, and blood examinations ceased. The fever rite wm fijrfj low for the 
next 7 week*, perhij* * mult of the somewhat irregular quinine suppn-ukm 
which hid been started on 11th August. 

Eulj in October the Japanese demanded m malaria parasite survey of the 
whole amp ind this enabled in to obtain from them aoroe Japanese manu- 
factured giemsa stato, prevtou* request* for which had been unsuccessful 
Empty oval herring tint , with two atrip* of plasticine along the bottom to gnp 
the edge* of the slides* made useful turning trough* by taking four film* 
on each slide and aqueexing 50 ahde* into each t n It wri poataible to itain 200 
films at a time By economuing m thr* way sufficient larpla* gttmsa v n 
accumulated to resume routine blood examination of all fevrr ea*e* from mid 
October until the camp was finally dosed 

This parasite surrey was very humed to finish it in the allotted time 
300 films had to be examined dtiiv for 5 consecutive days, and we were obliged 
to regard a film as negative if nothing had been found in 25 thick film fields 
instead of the usual 100 fid da Many men were receiving treatment for cGrrfcal 
malaria, and other* had been green quinine a* a suppress] ve up till 10 days 
before the survey These factors would all tend to dtmini h the proportion of 
posirrrea Results were 

Prrtod 12/A to 16/1 October 1943 

Total examined 1,505 .Negative (25 fiddi) 1,385 

Matana pa ran te rate 8^ Positive^ rrrwr95 P fdlafitnm 25) 121) 

In the ensuing "W days, 1 8th October to 24th November the malaria attack 
rate w*s fa riy high, poaaiblr an aftermath of the cessation of quinine suppres- 
sion and 13 per cent (69 532) were fresh infection*, which mint have been 
locally acquired 

Around tin* camp we found at various tune* small number* f A m^cuktuj 
lam jri cleared ravine streams and seepage*. 

Unrated Ccwrpt o» this Repo* —It was reported that Camp 6 (Cfungarayi) 
uaa not unduly mala nous, bet that the konkoiti camps to the south of Camp I 
were heavily infected. The malaria at the Tanhaya hospital camp m Burma 
45 mfle* awav m said to have been cry prevalent and of severer type than that 
experienced in “-iarn. b have no knowledge of the ophehne* t nv of these 
places. 

Rmxbtin Htaptl I —The new r* Jvray had been completed by November 
and at the end f that month the sumnng member* of T force were with 
drawn from the camps described sod aenl with by rail t Kanhun, a f«r used 
town hi the cultivated iowtsnds of Sum, some 8D mile* west of Bangkok. In 
the hospital here in 1 week of December there were still 12 per cent of fresh 
infect tom (24 ISO) many of them probably contracted on the joorrwy from 
the north. It t* estimated that bv this time 8 month after leaving Chanp, 
at least 90 per cent, of the force had had malam. 



T WILSON AND J A REID 


265 


No opportunity was given to make larval surveys around this camp, so 

nothing is known of the anophelme fauna 

After working m this hospital for a week, we were included m a total of 
3,122 men who were sent back to Changi by rail or sea m mid-December, 1943 

PARASITE SPECIES (TABLES I AND III) 

Plasmodium vivax was the commonest parasite Even in the early epidemic 
days at Camp 1, the ratio of viva\ to falciparum infections was 2 1 There was 
considerable camp -to -camp variation in this ratio, but most ot the figures for 
fresh infections are too small to carry much significance In view of the recog- 
nized greater tendency of vivax to relapse, it is not surprising to find the 
vivax falciparum ratio for all u secondary ” attacks was almost 6 1, with several 
ratios of 13 1 or more in the later months v'hen relapses would be commoner 

All the mixed infections were mixtures of P vivax and P falciparum , 
P malariae was recognized on three occasions only 

TREATMENT 

(a) Curative 

Quinine was supplied by the Japanese, mainly quinine sulphate in sugar-coated 
tablets of gramme 0 222, manufactured in Java On a few occasions dosage had to be cut 
down owing to shortage, but for most of the time enough was available to allow a 10-day 
treatment at gramme 2 a day (9 tablets) It was usual to find a good response to oral 
treatment, even m heavy falciparum infections, although a delayed clinical response was 
reported from Tanba>a hospital The interval between attacks was often very short 
a matter of w r eeks or even days It was found later m Changi that 60 per cent of the 
quinine -treated cases developed another attack within 10 to 15 days after the cessation 
of treatment. 

Plasmoquine was supplied from July onwards and was used in conjunction with 
quinine 

Atebnn was very scarce, being limited to the small amount which had been brought 
from Changi prisoner of war stocks , it was reserved for the few cases of quinine idiosyn- 
crasy, and for suppressive treatment 

(b) Suppressive 

There was never sufficient quinine to carry out reallv effective suppressive treatment 
Attempts at suppression were nullified either by reason of inadequate dosage and/or too 
short a period of administration, or from the inherent deficiency of the drug as a 
suppressive 

Atebnn was used as a suppressive drug for selected personnel, such as interpreters 
and medical and headquarters staff, in doses of gramme 0 2 taken twice weekly This 
dosage had been found to be very effective for suppressing malaria in Asian labourers m 
Malaya several years before the war (Field, et al , 1937) , it also proved quite effective 
for these Europeans in Siam, for only a few developed malaria while taking it regularly , 
which m the light of later knowledge is perhaps surpnsmg 

DEATHS 

The crude death-rate from all causes was 441 per thousand per annum , 
of the 6,99S men who left Changi m April, 1943, 3,087 died during the ensuing 
12 months The main causes of death, acting usually in combination, were 
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malnutrition, beriberi dysentery and diarrhoea, cholera, malaria, *nd tropics! 
ulcer*. 

Malaria to recorded as the aole cause in 4 per cent, of the total deaths, 
and as cm* of the two main cause* tn a farther 7 per cent Btrt seven! medxal 
officer* exp rested the opinion that these figures, which are relstrrriy fnslgnif 
iCtnt vn companson with the death roll from other diseases, tend to rtuntmire 
unduly the importance of malaria aa a contributory cause of death. Low of 
appetite and rapid loss of weight were the common accompaniments of ttacii 
of malaria only too often were they also associated with a recurrence of 
dysentery m a comraleacent patient, the reappearance of cardiac signs or oedema 
in an Lmprtmng case of ben ben, or the rapid deterioration of a slowly healing 
tropica] ulcer Even if the patient aurnred the actual attack, the ground thus 
lost might ncrer be regained in this way malaria was an important contrib- 
utory factor in many deaths finally attributed to some otheT disease. 

.worn ox nrr Axontmxo. 

No adult onopheline* were caught or seen torches w e r e not allowed and 
there was no other fight than that of fire*. As frequently happens where cuhdne 
mosquitoes ire scarce hardly anyone was snare f being bitten Id the huts at 
night, or saw any anopheline*, despstc the prcralenc* of malaria. Our findings 
reg ar ding the anopheline fauna are therefore based entirely on bml mrrerw 
In 194 1 JAR. had compiled a key for the identification of the anopheline 
tame and adults Hkely to be found in the monsoon countries north of Malaya 
lame were identified under the microscope with the aid of this key Some 
tdultt were bred out to check the larval identification*. 

From Table II it will be seen that the spears of found were 

A* «T/hro A t+rbrnmironu A kackt, 4 UvctnpJtyna, 4 w*mc*Utui A mxm>u 
A rwgitr 

Three of these specie*, A stscwhrrtt* A. sbjuku and A Uvcotpk\-nu, are 
recognized rectors of malana. Just whit part esch played in trurcntsncrri in 
this instance cannot be known but the parasitologies! evidence suggests th*t 
Camps 2 and 3 were the most malarious, and these were the only tw where 
A wstmi was found and A asaewfatwj was abundant. A frweospkrrai which 
was present at all camps, may also hare taken part in inrammwm n w < 
regarded by the Allied Forces as an important vector of malana in Burma during 
the wet season but the exact form of the species which we encountered could 
not be determined at the time nor were we abb: to preserve specimen*. The 
breeding place* were muddy pool', elephant footprint* and the lie, in or near 
jungle. This rather suggest* the type form which appear* to be the common 
form of the speae* north of Malays and the most hkely rector form, but one 
cannot say more than this. For further information on this sublet see Rno 

(imy . . . . 

4*c fMfi nthm and A terimmbrons do not appear to hare been recorded 
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Table II 

RESULTS OF LARVAL SURVEYS AROUND THE CAMPS OF “ F ” FORCE SIAM 1943 
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BP «= Number of breeding places L = Number of lan ae 


from Siam before A aitkeni was found in one area only, breeding in small 
pools in a water course under tall jungle with little undergrowth The larvae 
of A barbumbrosus appeared to be intermediate between the typical form of 
this species and A barbirostns , they were found several times in still water 
in jungle, usually under heavy shade 

The breeding places of the other species were typical and call for no 
comment 


CONTROL 

On several occasions we submitted suggestions for dealing with the breed- 
ing places of vector species, but nothing was ever done owing to the reluctance 
of the Japanese to spare enough lit men and tools to do drainage work On 
one occasion, the breeding places near Camp 2 were oiled with 2 gallons of 
waste sump oil from the motor transport 

A few large Japanese army mosquito nets were issued, under which about 
six men could sleep, but the need for frequent and hasty trips to the latrine 
at all hours of the night owing to the high incidence of diarrhoea and polyuria, 
made the proper use of even these few nets extremely difficult 

1 he occasional irregular and inadequate attempts at suppression with 
quinine, and the suppressive atebrrn taken by the very few key personnel, were 
the only checks so far as is known to the natural unfettered transmission of 
mahm in these Lamps 
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malnutrition, benign, dysentery and diarrhoea, cholera, malaria, »nd tropical 
ulcrr*. 

Malaria was recorded oj the sole cause In 4 per cent, of the tool deaths, 
tnd it one of the two main causes in a farther 7 per cent. But aerer*! medical 
officer* expressed the opinion that thoe figure*, which are rebdrely indgmf 
icant m compimon with the death roll from other dacase*, tend to rommne 
unduly the importance of malaria as a contributory cauae of death. Lo*a of 
appetite and rapid lot* of weight were the common accompaniments of attach* 
of malaria only too often were they alao aaaodated with a recurrence of 
dysentery in a convalescent patient, the reappearance of cardiac ugns or oedema 
In an improving case of beriberi, of the rapid deterioration of a ikrwty bealmg 
tropical ulcer Even if the patient atrmred the actual attach, the ground thu* 
kwt might neTer be regained in thu way malaria was an important contrib- 
utory factor m many death* finally attributed to loroe other disease. 

items ok Tin AKonttuxn. 

ho adult anophebnes were caught or teen torche* sere not allowed, and 
there wa* no other light than that of fire*. Ai frequently happen* where culurioc 
mooqultoc* are scarce hardly anyone wa* aware of being bitten in the hut* at 
nrght, or atw any anophelme*, deipite the pTeralence of malaria. On finding* 
regarding the anopbehne fauna are therefore baaed entirely on lane! surreys. 
In 1941 JAR. had compiled • key for the Identification of the anophebne 
larvae and adult* likely to be found in tire monsoon countne* north of Malar* 
lame were identified under the microscope with the aid of tin* hey Some 
adult* were bred out to check the Uml identification*. 

From Table II it wiB be aetn that the »peoe* of Awofktles found were 
A m them A harimmimnLi A kxkt 4. Intcotpkyni, 4 mmmlftuj, A 
A rajw. 

Three of these tpeaea, A mmcwUtta, A. manm*t and A. are 

recogn tied rector* of malaria. Juat what part each played in transmission m 
thu matance cannot be known but the parasitological evidence suggest* that 
Camp* 2 and 3 were the moit malarious, and these acre the only two where 
A von. mu was found and A n*c*Iatms wa* abundant. A UrrarfArmu which 
waa present at all camp*, may al*o hare taken part in transmit* ton t wa* 
regarded by the Allied Force* a* an important rector of malaria in Burma during 
the wet season hut the exact form of the specie* which we encountered could 
not be determined at the time nor were we able to preserve specimens. The 
breeding place* were muddy pooh elephant footprint* and the Eke, in or near 
jangle Thu rather suggests the type form, which appear* to be the common 
fora of the i pears north of Malaya, and the most likely rector form, but one 
cannot say more than thu For farther mformatjon on thu subject *ee Rnn 

(1 C M9). 

A nofJitln talkmt and 4 hurfspwhmwr do not appear to hare been recorded 
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Table II 

RESULTS OF LAH\ AL SURVEYS ABOUND THE CAMPS OF “ F ” FORCE SIAM 1943 
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B P = Number of breeding places L — Number of larxac 


from Siam before A entkem was found in one area only, breeding in small 
pools in a water course under tall jungle with little undergrowth The larvae 
of A barbumbrosus appeared to be intermediate between the typical form of 
this species and A barbirostns , they were found several times in still water 
in jungle, usually under heavy shade 

The breeding places of the other species were typical and call for no 
comment 


CONTROL 

On several occasions we submitted suggestions for dealing with the breed- 
ing places of vector species, but nothing was ever done owing to the reluctance 
of the Japanese to spare enough fit men and tools to do drainage work On 
one occasion, the breeding places near Camp 2 were oiled with 2 gallons of 
waste sump oil from the motor transport 

A few large Japanese army mosquito nets were issued, under which about 
six men could sleep, but the need for frequent and hasty trips to the latrine 
at all hours of the night owing to the high incidence of diarrhoea and polyuria, 
made the proper use of even these few nets extremely difficult 

The occasional irregulir and inadequate attempts at suppression with 
quinine, and the suppressive atebnn taken by the very few key personnel, were 
the only checks so far as is known to the natural unfettered transmission of 
malaria in these camps 
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DrictJttiox 

CornmniLs on \ faUna —The figure* for separate camp* are amall, u j 
•hown in Table 1 and we fed that grouping them by penodi will not undulr 
dwtort the facta. In addition to grouping in t)>b nay wr hare taken the essential 
»tep of calculating all attack rate* on a common beat* of Infectlona per thouaand 
men per day the rerulta of thu ue shown m Table III and Figv 1 and 2. 
TTieac QLmntc the change hi incidence from frtah infection to aecondary 
attack, and the ateady rue In the proportion of nrax malaria, culminating In 
lu almost complete predommtnce after the return to Changu 
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We rcxhse the defects of theae figure*. It u clear that the proportion of 
the force under our observation at any one time varied coniKlrrabJy from about 
one- tenth at tire beginning to errer three-qnartcri at the end, and aamphng errora 
would vary correspondingly \ more aenoua defect t» the one n her rnt in an) 
cUaai&cation of freab infection. It u impo-wble to obtain reasonable indica 
tion of the amount of tnntramaKm unlet* one can ba'e the freab infection rate 
not on total population aa » e bare had to do but on the rapidly damdUng 
fraction of it at id able to com ply »ith oar standard of freedom from ftrer for 
the prrcedmg 12 months. Lack of information prevents us from trying to 
apllt the aecoodary attack total tnio relapse* and reinfectrom, so far aa the 
camp* in Siam are concerned 

Back at Change her* ever there *U an ahematrre method of meaiunng 
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transmission The Japanese had started to construct the Clnngi airfield, i 
major project which imohed extensile cleinng of mangrcnc swimps uul 
coastal coco-nut plantations, and caused disruption of drainage over i wide arci 
The resultant increase of breeding of A sttttdaicus around the prisoner-of-war 
camp unfortunatel) coincided with the return of the heavily infected men of 
“F” force This combination of i eitor mosquito and parasite rcsenoir w is 
responsible for an outbreak of malaria among the c>,000 men who had remained 
m Changi, producing 190 fresh cases in 7 weeks during January to I ebrunry, 
1944 
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Allowing a reasonable margin of error, this index of local transmission 
suggests that fresh infections and reinfections combined cannot be blamed for 
more than about 200 out of the total of 2,942 attacks which developed imr m- 
the 3,122 members of “ T ” force during the same 7 weeks, or 7 ncr mu ' i 
most J u ,l 

One must conclude that the picture presented at this time was o of 
chronic relapsing vivax malaria , the presence of other diseases and tl °" L ° 
general physique of the victims perhaps accounting for the marked n ^°° r 
of the infection, and the sometimes very brief interval h< i w , , „ P crmtcncc 
attacks UWLLn succtanvt 

Comments on the Anophelmes — Anigstfin (1932V w hn«r> „„ 

v h viiusc paper is the most 
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the»e judgement*, however are baaed on larval aurveyi only and Lack the 
definite proof afforded by tnpptng id direction of adult moaqintoe*. 

ft- Lime of AttopMtlts ait km and A bfrkxmlrcaws wnt found Phe*e 
specie* do not appear to have been reported from Siam before. 

9. We confirm AxiorrErK 1 * opinion of the milarwu* nature of hilly 
region* in Siam, but differ from him by auggeating that the season of greatest 
tnmmmioD in tht* particular region it more likely to be the wet action than 
the dry He thought that agriculture in the hSQy region*, which Involved lmgi 
tlon, itmatly rmde the makna worae. Thla la in Hoe with our finding* that 
the two camp* titrated near abandoned nee field* were the moat malarioua. 
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STUDIES ON PROTOZOA 
PART I 

THE METABOLISM OF LEISHMAN-DONOVAN BODIES 
AND FLAGELLATES OF LEISHMANIA DONOVANI * 

BY 

J D FULTON 
L P JOYNER t 

National Institute for Medical Research , London 


Studies of the metabolism of the Leishmama have been restricted, with 
one exception, to the leptomonad forms occurring m cultures Salle and 
Schmidt (1928) have shown that the growth of flagellates of L tropica was 
accompanied by the utilization of glucose, and the appearance of ammonia 
and steam-volatile acids They suggested that there was a relationship between 
glycolysis and protein metabolism Several investigations of carbohydrate 
metabolism have been made by adding various sugars to media containing 
serum, in which glucose was presumably present. (Kligler, 1925 , Noguchi 
1926 , Senekjie, 1939 , Senekjie and Zebouni, 1940) 

Both flagellates and Leishman-Donovan bodies have been shown to consume 
oxygen Carbon dioxide was produced in the presence of bicarbonate- Ringer 
solution, but was not shown to be a direct product of metabolism (Adler and 
Ashbel, 1934 , 1940) During the course of these experiments, Chang and 
Negherbon (1947) and Chang (1948) have reported an extensive study of 
three species of Leishmama and Trypanosoma cruzi in which the behaviour in 
culture was observed and respiration measured It was shown that while 
increases in the incubation temperature accelerated the growth of L tropica , 
L brazihensis and T cruzi within the range 17° to 32° C , the growth of L 
donovani showed a negative correlation with temperature increase Measure- 
ments of the pH changes in cultures showed an initial fall followed by a marked 
rise Appreciable amounts of succinic, pyruvic and lactic acids together with 
a small quantity of formic acid and carbon dioxide were identified as products 
of metabolism, but there is no indication that suitable control cultures were 
used In the presence of traces of culture medium it was concluded that glucose 
and fructose were oxidatively utilized while maltose and lactose failed to support 
respiration 

* Acknowledgements are made to the following workers in this Institute Dr W J 
Elford, for determining pH values, and Mr F V Welch and Mr C D Sutton, for 
photographs The Geig> Colour Company kindly supplied the Septopalme C 

t Medical Research Council Student 
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sarrABOtuw of Linjnuru mtroran 


The present investigation *u carried out with a nnr to determining 
difference* m the (x rUro metaboEsm of the two wage* of L. Jornaeaxi Oxygen 
uptake* have been determined under given condition* and the dependence of 
thn function upon added carbohydrate assessed. Evolution of carbon dioxide 
ha* been measured and retptntnry quotient* calculated In the ray- of the 
flagellate* which are more dependent upon carbohydrate lubttntn *H«q the 
Leithnau-tkinoTan bodies, h ha* been poanble to examine t number of rub- 
*tance* for their ability to fupport respiration. The effect upon both form* 
of the pa rial te of van oua concentration* of cyanide, axide and lodmcetate, 
which are well recognised a* re*piratory inhibitors, ha* been examined. In 
these expenmen a cm inhibition were included representative* of the two mdn 
group* of chemotherapeutic agent*, used in the treatment of iili-amr — the 
aromatic diamidine* and organic andmontal com pound* 


Matxjllvl* akd Methods. 


The * train of L. fawtioi used wx* originally isolated in 1839 from an 
Indian *e*m*n suffering from kala aaar tnd ha* since been maint lined in golden 
hamster* by serial passage of infected spleen emulsions. Culture* of fljgellatc* 
were from time to time derived from infected #pleen twit and maintained 
by *ubcnlrore at Lntemh of 6 to 8 day* in 3 to 4 ml. amount* of a liquid medium 
in test tube*. No strain vai maintained by continuous culture in tid* way 
for more than 25 aubcuhure*. At the end of thn period rnch flagellate* 
were found to be infecthe to haunter*. Large number* of flagellate* for each 
metabolism experiment were cultured m 38 ml volume* of fre*hJy prepared 
medium in six to eight 100 ml. pyrex conical flanks plugged with cotton wooh 
The inocula consisted of 0 25 to 0 5 million parasite* derived from 6- to 8-day 
text tube cultures During incub»t»on excessive evaporation was prevented by 
placing a dhh of water in the Incubator 


The rottthmo enewtreed of 30 mL of aterDa aoJudon prepared by miuo* I 000 ml 
0-9 per cent. haCL 20 ml 1 15 per cent. KC3, 2 g gtucosa aod witocierinx, tn which 
ware sddad fl ml of the fotkrwin* osfartur* 100 ml rabbit lemm, SO mL os brer extract, 
obtained by ste am bn* 1 th. mincsd km in 1 litre of sDfirdy scid tap water for 2 beam 
sad 1 g, Bacto peptone (Drto) diaaofrwi bi 10 ml dirtiiJrd water +0 ml h*ano~ 

riobbn vdutkm prepared by addin* rwo o ha uca cf dtatilkd water to cot vokam of defr* 
BriMrtd rabift blood aod oentriftlfin*. Btlom psaain* thrtxrgh Beta fiber tba pH 
wa* sd^wlsd ttsin* br umiiyca eJ btw mcBestor and tha Eoal vain* war forced by glen 

electrode to lie between 8-Oend *1 . t , , , _ , , 

Cooceetratvci cf the fiageDatee ww effected br asrtriAtrki* the cnmrrtafor i* 
miaote* at 2,600 pan. f dienwte r of centrrfuga head, 51 amX and rewrepewtal me 
. i,i in the rerpiirad duma of ftdd br gvrrtly a *itatk n witb capillary pq wtta 
So far » could be htd*ed by thru motility and microscopical appearance thw proetdore 
did not dacnafa the ft*rdl*«S They ware *l*o found *o be infectire for hwnatera after 
revpuatjcri erpcnmetit*- Tbt paraaua content of auapenekm wa* eattmated in a bwetoo- 
irncm e te r (Tbcvoa) after aurtihlc dilution and tSa whole rtJrd area of 1 *q mm. wa* 
cxwnbwd uwrri the l inch object*, and a 10a ryrprere. Tha mean of three coot* 
whkh generally Uy between >1 aod ICO flardWtet, wa* calculated. , „ 

For rise acparatxai cf l^hbaiimDaciowm bodiaa the estr*ctkn p roc* dure brwflr 
ootCned bv Ata* and AwmL (IWO) wm bmsJ]/ foOawrd- Dense pUasna-albomm 



The Separation of Leisiiman Dono\ an Bodies 


Plate I — Discarded deposit 



Plati II — Funl prcpnntion v MXJ 
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* 4 t inf In 1 '*' p 1 ( ! n u *» > !»• >c\**irr ihr di^rctmuat trrurifu^ji mij 

r< c -! rj ti f v * 1 & <{ ui r mimu «t^ I*rn! mAfi»D('ji*n in brnlic 

1 t Jw-rtt *-4. / 1 t- 1 * i -r t» „ *sr *:uh sj'Wn r (r ct in ^ 1 | rr cent I ihbit 

t- i | , t tm mum \ m t t Lt *rt tpVrn were u cd for cnch rxpcri- 

*• r II r «*r j *v * 1 r l t t J wrfr dr ti rd ol hhvn! |u t udi» L pumturr the 
ipV* i i n i* i tt t ^ 1 \ n * I £r tl i ' i h p mded tn umi thr •adr* of n mnn ir 

\ 1 s f c I \ 1 1 t i t f!u t %* I • :o 1*MU mntitrnm 0 2 per cent 

r Iu ■> r v*„* * * *r * tn 5 c pn , t ; * S t d f> r orb *pic<-rt tt rd Hie pirn itrs were 

ft u -i v”tt! ~<*d »* kJ it l » I 4tu* Mtrh unnr tit m I hmim chp^ed 

K" trr % \ * Ip 1 v P c p tcv tn tit rxpmn^t tal \c eh 

Inc rr Au v k pen n* o’^otna 1 extremrh «<.mt\ cr\ throttle hut no 
o*hc m crlh tp o {join I rt hnnn D»mo\ m bmin.s, and their jninij nn\ 

b* imbed f i n rl tC" I mil H I he p'rt ttc stained imrtnalh and, in an 

c\pm nr*u in wfiih <-) h un*» f c v rn inouil tted with material prcuouM) used 
for rr pi' » inn u r n rn^ all the imnnls bcomc infected to the same 
devre^ ^ n hi- him *cj - which rnmctl at thr same time equal numbers of 
lxi^hrmn-Donox m bmhes from -\ fresh tissue emulsion 1 he I cishman- 
Dnrovm Iv-uitr uerc counted h\ nutmp the suspensions m cqtnl \oIumcs 
v »h i *i **nibrd usj>c rn*n <»f lovl crvthrocxtcs (CllRI^TopJiuis tt at , 19%) 
i lie mixture vv r^enh sprc-ul on clnn phs^ slides, and nfter Miming, the 
p r op^»rtion of pin ites to it Inst 100 cnlltroctir u ts ohtnincd from tuo or 
three Oidc I im proxed to he n snu c fictor\ procedure, ns shown h\ nnling 
ten separitc counts |>\ tins method on one pinMte suspension , the mein 
ntio <>f I eishm tn-Dono\ in bodus red tells w is 2 08, the stindird dccntion 
w ts u 1 md the nngc 1 ° 1 to 2 2 J 

Tor the mciMircmcnt of rcspirilion \ eonxentionil Bircroft nppintus wis 
used iccordmp to the pcncnl technical detuh outlined h\ Di\on (1918) Tor 
the control of the tempenture it 25" > C i thermorepuhtor with i spccnil\ hrge 
bulb connmmp ether ind nr wis used Hie minomctcr flishs hid in ipproxi- 
mite eipicitx of 10 ml ind A ml of fluid wis pliccd in cich Rcspmtor) 
quotients were rucisured b\ the direct metliod of Wirhurg (Dixon, 1943), 
following the detuh given hj CimtSTormn^ ind Tulton (193S) 

Glucose conccntntions were estimited b) the method of Mnuu and van 
Slm i (19%), ind 0 2 ml samples were used instead of the usual 0 I nfl is 
smill differences were encountered I he simples of sugars used is substrates 
v,crc of the 11 \mljticil Reagent M gride of punt} Sodium pjrmatc and 
sodium licnte were prepared b) neutralizing frcshlj distdlcd samples of the 
acids Sodium succinate was twice rccrystilhzcd from water before use 

Tor the inhibition experiments, potassium cyimde, sodium azide, sodium 
lodoacctitc, the isetluonatc salts of the imidtncs, sodium stibogluconate and 
inthiomahnc were commercial preparations 

FLAG FI LATES RESULTS 

Changes Taking Place tn Cultures 

It wvs found by experiment that the strain of I cishmama used uould 
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muhiph at temperatures up to 32° C , but most satisfactory results were obtained 
at 25° C , as judged by the numbers of flagellates present and regularity of 
growth , subsequent obscnations were made at this temperature The growth 
curve shown m Fig 2 was constructed bj making counts of the number of 
flagellates present in at least 12 separate cultures at the different ages It will 
be seen that there was an initial lag phase up to the fourth day, followed by a 
period of actnc multiplication with a peak between the 10th and 14th days, 
when cytolvsis and degeneration began Several of the morphological types 
occurring at different ages, described by Christophers el ol (1926), were 
recognized in stained films To avoid the presence of degenerate forms, cultures 
up to the age of 10 days only w’ere used 



Growth in the cultures was accompanied by pH changes in the medium, 
which w'ere followed by measurements on samples taken from flask cultures 
at intervals The pi I curves shown in Fig 4 for two duplicate cultures origin- 
ally adjusted to different values shows an initial lag phase, corresponding to 
that in the growth curve, followed by a decline up to the 10th day Comparable 
numbers of flagellates were present in both cultures on the ninth day Repeated 
unsuccessful attempts were made, both before and after precipitation of protein 
in the medium wnth tungstate or colloidal iron, to detect the presence of pyruvic 
acid by means of the 2 4 dimtrophenyl hydrazone On the other hand, when 
traces of pyruvic acid "were added to the medium, this substance was always 





m 


wrrABCTJsu or itra mj\la oo\otajj 


obtained tod could resdily be cryaulhied. Teat* for the presence of !ldehydea 
tad alcohol toc cona latently negative. Io order to detect the add metabolic 
product!, the proton from 5 litre* of culture medium m mduch flagellates bad 
been grown for penod* up to 10 day* wa* predpitated with the usual tungttite* 
sulphuric aad nurture The sad filtrate iru concentrated under reduced 
pressure at « temperature not exceeding 40 C to grre a final volume of app run 
mately 100 mL The solution wai then exhaustively extracted with ether In a 
modified Soihlet appantua. The aohent wn removed and yielded 0*45 g 
of crystalline material which prosed to be auccmlc add. The non -emu lime 
portion from the ether present in very amall amounta, ta now bang investigated 
along with the volatile add fraction. 



Oxyfrn L pities end Ghtcots {jhhaancm, 

A Large number of experiment! were made with flagdlate* from different 
culture*, separated by centrifugation and rwmpendtd m fresh medratm It 
waa evident that metabolic actmty varied with age of the cultures, early rtages 
hiring higher metabolic rates, I>etad* of the findmg* o burned from a iingle 
subculture at different ages are recorded in Table L 

Rnprr story Qrohmii- 

The value* for the reapuatory quoueoti of flijdUtea are diown m Tabk II 
and m dicat e there waa no appreciable variation with age 
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Table I 

THE CmGE\ AND GLUCOSE UPTAKES OF FLAGELLATES OF THE SAME SUBCULTURE AT DirFFREN T AGES 


Age of culture dajs 

l 

Oxygen uptake C mm /hr /10 s 

l _____ 

! Glucose uptake Mgm /hr /10 8 

J 

0 

1 44 27 

j 0 27 

S 

17 00 

j 0 085 

10 

14 72 

0 074 


Table II 

THE RESPIRATORS QUOTIENTS OF FLAGELLATES AT DIFFERENT AGES 


Age of culture 

0 days 

1 

8 days 

10 davs 

Respiratory quotient 

0 84 

' 0 97 



, 0 78 

0 89 

.* * | 



0 04 

0 70 

Mean 

0 81 

0 93 

0 77 


Oxidative Utilization of Various Substrates 

Measurements of normal metabolic rates were made in the medium in 
which the flagellates were grown Direct comparisons of the values of oxygen 
and glucose uptakes in the culture medium and in glucose-phosphate-saline in 
which the flagellates retained normal motility, showed a reduction of 20 to 30 
per cent in the latter medium In phosphate-salme free from glucose the 
motility of twice washed flagellates was reduced and also the oxygen uptake as 
shown in Fig 3 The addition of glucose and some other sugars restored the 
uptake to varying extents, as indicated in Table III 


Table III 

THE OXYGEN UPTAKE OF FLAGELLATES IN THE PRESENCE AND ABSENCE OF ADDED SUBSTRATES 


Substrate 

i 

Mean oxygen uptake, c mm 

1 

i Oxygen per hr per 10 s flagellates 

Present 

1 — — 

1 Absent 

Glucose 

1 21 9 

6 64 

Fructose 

16 36 

3 48 

Mannose 

10 12 

6 48 

Galactose 

10 44 

6 62 

Lactose 

6 63 

6 63 

Sucrose 

8 12 

8 66 

Maltose 

6 14 

4 43 

Glycerol 

8 83 

8 03 

Pyruvate 

0 81 

7 21 

Lactate 

5 79 

5 62 

Succinate 

4 40 

6 08 

Acetate 

7 07 

6 23 
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It w*a ihown by the TTnmberj technique thjt flagellates uere capable of 
reducing methylene blue im cacvo but this effect was not accelerated by the 
addition of glucose succinate or lactate. The pretence of — 8H group! In lysed 
fltjelbtt* vras demonstrated by the usual nltropnuside reaction. 

LEUKMAX DOXOTCt BODIH 

It tra found by experiment that Leith man- Donovan bodies ret pi red 
equallj well In gfucoie-phosphate aahne with or without the addition of 30 
per cent horae or rabbit aerum at ahemm h) Table I\ when measured over a 
3- hour period. 
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Since Leuhman Tkmovafl bodies hare been thovm to multiply in a throe 
culture medium containing rabbrt aerum {IDwtrrc 1W8), nd because of lu 
ready readability it waa present in the proportion uaed above in subsequent 
respiration experiments. The value* obtained for the respiratory quotients of 
suspensions of I ,euh man- Donovan bodies were respect! rely 069 0 55 059 
and 0*18 — no satisfactory explanation of the lait figure can be given In order 
to make sure that the oxygen uptake and glucose irt deration noted were due to 
the parasites thmudrrt, normal hamster spleens were subjected to the same 
separatwo procedure as used with affected organs. A small final deposit of 
structureless material was obtained which respired to a negfigibie extent and 
did not utdire glucose. Methylene blue was however reduced i* v-nw. 
a further te*.t, auspenrious containing widely different numbers were used t 
measure respiration, and it was found that the uptake wa proportional to the 
numbers present. A shown ffl Tig A the rates of oxygen uptake w ere pprem 
rnately linear over a period of 3 hours. When prertously twice u«*hed parasnts 
were suspended in phosphate-saline the addition of glucose gave rise to to 
mcreaS^en aptakTushown in Fig 5 On account of the small result, n* 
differences, other substrates were not in estimated 
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wm appreciably greater than that of atiJbamkCoe, wberea* the latter k mote 
effective in treatment. Of the intlmonliJ drop, only the triralent compound 
proved *ctrre both Form* of the ptrttke were equally sensitive. 


Daccwtav 

The»e atudie* hire thown that the flagellate form* of L. Jemeem can be 
grown In * umple liquid medium *t a temperature of 25* C. m number* adequate 
for respiration measurement*. Thi* medium 1* alao suitable for primary culture 
from infected tnaoea. A homogeneoua medium facilitate* the separation of the 
parasite*, u satiafactory for experiment* mrth Inhibitor*, and it* uae probably 
explain* the difference between the form of our pH curve* and those of CilANo 
(1943) who used a diphasic medium. Up to the present onYf hunted atudte* 
of the nitrogen metabolism haTC been made hot our rtauha show that the 
Eagdlate* depend to a ctmaiderable extent on glucoae or other carbohydrate 
lubatntc* foe continued respiratory activity which proceed* it an append 
matcly Imear rate when they are present, and gradually tub off m the absence 
of added aubatrafe. Tbe consumption of giucote and oiy g e n appetndmited 
to that of PUmtodntm knoclm, but iru much smaller than that of Tr)-p*»otim* 
rhodmnat (Ciraxrromraa and Fultov 1938). Unlit e theae two parasites, 
howev er the flagellate* appeared to be unable to utfhae glycerol. The chief 
metabolic product was found to be succmk aad. CttUfO (1943) hi* also noted 
ft* pretence but unlike him we hare been unable to demonstrate pjrrmc tad 
in the culture medium of to aherw that thi* substance acted a* a respiratory 
substrate. 

The I -nth mao - Donovan bodies, which normally have an intncelluhir 
habitat, show lea* metabolic activity than the highly motile flagellate*. They 
do h ow ever like the latter forma, consume measurable amount* of oxygen, 
evolve carbon dioxide and utilise glucoae to a limited extent. Their respiration 
a lea* dependent upon the presence of added augar than that of the flageflrtea, 
and m phosphate sal me alone respiration continue*, although d renin abed, for 
it least 3 hour*. It appears that, a* in the caae of mabrtal parasite* freed from 
the boat cell*, they are provided with tome on disa b le substrate, other than 
ghicoae. 

Under well-defined condition#, a comparative atudy of the inhibition of 
respiration of both form* of the parasite ha* been made. It a possible that the 
result* obtained with cyanide and the amid me*, by which the flagdbtes were 
affected to a greater extent, may indicate a difference m the cnayme component* 
of the two atage*. The inhibition of respiration by diamidme* a in general 
agreement with the effect* of theae substance* on flagellate culture* (Antra 
et sL, 1945 C m lira and Lofiir, 19W). But in contra*! to the finding* of 
AmJta ft *1 (1948), our result* show that the respiration of the Leith mm 
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Donovan bodies was less susceptible to the action of amidines than that of the 
flagellates We have found that the trivalent antimomal anthiomaline at high 
concentrations produced considerable respiratory inhibition of both forms of 
the parasite whereas the pentavalent compound sodium stibogluconate was 
without action Chen and Geiling (1945) compared the inhibitory effects of 
trt- and pentavalent antimomals on the glucose uptake of trypanosomes in 
vitro , and found the latter to be much less active In view of the differences 
between in vivo and in vitro findings, we consider that inhibition of respiration 
has definite limitations in assessing leishmamcidal activity 

Summary 

1 A satisfactorv homogeneous liquid culture medium for L donovam is 
described, and the growth curve and accompanying pH changes in it are 
recorded 

2 The rates of oxygen and glucose uptakes of the flagellates decreased 
with the age of the cultures Carbon dioxide was a product of metabolism, and 
during multiplication the respiratory quotient remained roughly constant The 
parasites reduced methylene blue in vacuo , and the presence of — SH groups 
was demonstrated Succinic acid was found to be the main metabolic product 

3 A method for the preparation of Leishman-Donovan bodies free from 
tissue, which still retained their infectivity, is described 

4 Their oxygen and glucose uptakes and respiratory quotient have been 
measured 

5 Addition of glucose to suspensions of washed parasites stimulated the 
oxygen uptakes of both flagellates and Leishman-Donovan bodies Fructose, 

mannose and galactose were found to exert a similar effect upon the flagellates 

# 

6 C) anide, azide and lodoacetate inhibited the oxjgen uptakes of both 
flagellates and Leishman-Donovan bodies to varying extents 

7 The action of seaeral known leishmamcidal drugs on respiration of 
both forms of the parasite has been investigated 
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A. CASE OF INDIGENOUS KALA-AZAR IN THE GAMBIA * 

BY 

J H WALTERS, m d , mrcp, lieut -colonel, IMS (retd ) 


Since kala-azar has rarely been recognized throughout the West African 
Colonies, publication of the following case appears justified 

Musa Jobe, a boy aged 15 years, was admitted to the Medical Research 
Councirs Field Research Station at Fajara, The Gambia, on 16th July, 1948, 
for investigation of a disease comprising wasting with progressive enlargement 
of the fiver and spleen 

He was bom and had always lived in Gunjur, a coastal town near the 
southern boundary of the Protectorate, and had only left it to make occasional 
short visits to Bathurst, which lies at the mouth of the Gambia river, about 
30 miles away His illness had begun insidiously several months before his 
admission, but it was stated that his spleen had been enlarged since early 
childhood 

His parents were healthy and, together with their five other children, 
showed no signs of leishmaniasis 

On admission, the boy was thin, his musculature poor, and the outlines of the greatly 
enlarged spleen and liver were visible through the lax abdominal wall The liver was 
palpable to four fingers’ breadth below the costal margin, the spleen to six fingers’ breadth , 
both organs were smooth, firm and painless The only other abnormalities found were 
a papilloma of cherry size above the pubes, which on section was found to be free from 
Leishmama , and a chrome ulcer above the left ankle 

Despite an irregular low fever with an afternoon rise to 100° to 102° F , he ate well 
and suffered no discomfort other than a dragging sensation from the weight of the enlarged 
spleen 

Routine investigation showed a normocytic, orthochromic anaemia of moderate 


# I am greatly mdebted to the authorities listed for information concerning the inci- 
dence of leishmaniasis in their respective territories , to Professor H E Shortt, cie,, 
of the London School of Hygiene and Tropical Medicine, for confirmation of the presence 
of Leishmama in the smears of splenic pulp , and to Professor B S Platt, c m g , of 
the Medical Research Council, for permission to publish this report I wish also to thank 
Mr R Preece, of the Human Nutrition Research Unit, who prepared the sections and 
the photomicrographs 
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DtDICLKOCB KA1A-AZA* IK TOT GAMBIA 


dejrrrt and franukipeni*. The atoo 
k*ic*] findln** »rt tabulated km 


The detailed htemato- 


Altbomb do ptmto could Sc found hi thick Wood fiko* taken durin* febek period • 
c» three aucawth* day*, chronic malaria] infection » m ccoakiertd the probabk dI*fw*M, 
n»d apeeific treatment wu begun wftfa qufnfaw bedmchlorida *T*ia 15 and pi*Kmc[uhi 
p*nc>* 0-01 daily hm •* ferrous rulphrt* fr*» 1° daily be-in* firm fa addition. Lrrer 
“W wn performed and tha tkat* obtained was *e« to London for aeoticn tha mute 
were not rrmiUble for 3 week*. 


A i* " of tha erne 1 week Ur or shtnred that no pco gr ua had been mad* Tbe 
f*reT ni UmUtnl, and Although the spleen Ud receded s]r*htly tha lhrr r appeared to 
hare become further erdarfrd. 


The blood picture aborred iomc re*pott*c to Iron thenpy but a marked 
granukrpenii perm ted. The total »enim protein au 8 gnmmc per 100 rnL, 
and the aerum ahowed a poaitire reaction to h>AMQ t fonno-gd tot Smear* 
made from material obtained by aplemc puncture thoned the preten ce of typical 
Leiahrrun Doncmn bodia m very large ntrmbera lying free in the aplenic pulp. 

The diagnosis of kafi-arar haring been established, an tn tenure course of 
penUTaient antimony tea* prescribed. The preparation uaed waa neottam 
(BAV and Co ), which tras gmon by intramuscular injection* on alternate day*. 

lVbcn hi injection*, comparing gramme 0575 had been giren an umrru 
ally iertre toxic reaction occurred and the coctrae of treatment had to be 
terminated. The patient derdoped high fercr vomiting and diarrhoea, a goner 
aEied urticarial raah, and painful Induration enrer the mjectkrn site* in the 
buttock*. I Uemclyit* Tin suggested by a faint tract of idem* and a fall in tbe 
red cell concentration from 408 to 301 m. per c-ixun. and in the haemoglobin 
concentration from 10-4 to 7-0 gramme per 100 ml An mcreaac in the granu- 
locyte count had, however occurred. 

Thi* acute reaction subsided after 8 day* but necrosa of tiatue occurred 
at the injection ttte* with the formation of large ulcer* below both fliac creata 
Splenic puncture wa* then repeated. Smear* of aplenk pulp attil contained 
T j idimifl -TViooTin bodies, though now only in amall number*, * hich Indicated 
the Deed foe further specific treatment. It was, therefore, decided to give a 
course of uilljamidme iaothionate (M, & B.) consisting of 10 dally intr*Ter>ou* 
injection*, totalling gramme 0875 

After thr* treatment, raptd rmproreroeot took place the patient remained 
afebrile and quickly gained weight, while the lrrer and rpleen dumniibed in 
me and the ulcer* orer the buttock* healed. 

Spleen puncture and lrrer biopsy were repeated 3 week* after the cem- 
pletfoo of the course of ttUbimidme. Smart cf tpientc pulp were now free 


from Lnikmon*, , . , 

Conrakacence wa* interrupted by an attack of aabtertian mala ria, al ter 
which be wai discharged in good condition but with a persistent degree of 
! picnic and hepatic enlargement, each organ remaining palpable to tbe breadth 
of four finger* below the costal margin. 

The result* of blood examination* made during hi* iHneaa are tabulated 


on opposite page. 
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Table of Haematological Findings 


16 7 1948, 
on 

admission 


16 8 1948, 
after 

anti-ma)anal 

treatment* 


29 8 1948, 
after six 
injections 
of n cos tarn 


12 10 1948, 
after 

course of 
stnbamidine 


R*B C in millions per c mm 
Haemoglobin m g per 100 ml 
C V me* microns 
C H C m per cent* 

B C per c mm 
Per cent Neutrophil polvmorphs 
„ Eosinophil , 

„ Lymphocytes 

„ Monocytes 

Total serum protein m g per 
100 ml 

Formo-gel test 


3 43 
8 5 
81 
31 
2,500 
33 
2 
62 
3 


4 08 
10 4 
73 
36 
3,160 
27 
1 
67 
16 

8 0 

+ 


3 01 
7 0 
80 
29 
4,660 
69 
0 

24 

7 

6 4 


4 14 
9 7 
74 

32 

21,000 

27 

8 

60 

6 

7 0 
0 
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lXDlGtWOU* KAU-AIAE M THT GJU4BIA 


Wr biopsy was performed Initially o ■ routine measure (a an itiTesdga 
rion into the hat o- pathology of tropical hepatomegaly It was repeated 3 moo tba 
later when, despite apparent eradication of the Uriah man a l Infection, a 
considerable degree of liver enlargement pemsted, 

Seetkmt prepared from the fust specimen showed an Intr nn degree of pa raafain tioB 
ot the Ur tn wbarh tha Kupfler ctfls were gTrjasfy rwnOen sod wer* tightly packed with 
Leshman-Doooran todies (Plate r>. whUa soerw cell* erf tha fiver pareoebyma ftaeif h*i 
been tnrwlad. NUnercaa parnlte-ktim htsttocytts wers p r ese n t In the portal spacca. 
aod in atkfitioo tiara warn a moderate degree ot lymphocytic kiAJtratam irf both the portal 
tracts and tsmiaokW. 

A coraidrrsbU degree ot fibrous hyperplasia was pres ent In tbs portal tracts, with 
ddcianing erf the adfaerot reticular fibres within tbs iobulaa, whila at tbs periphery erf the 
Wade, moderate frrty lnfthr»tion of tba hrpstre crib srsa also ewdeot. 

Twti tno*5tb* Utcf «fter treatment, too Kjmflcr e*Ei ahrunk to their norm*] 
sits sad no Leitfaman-Doewrati bodies wera risible. A dens* lymphocytic kiflitrstioei 
jwtsirted in tbs portal space* and Dtnnrroua lymphocytes wer* still pres ent in tbs sfaatstrfda. 

In the portal tracts the degree of fibetxn hyperplaaia was unchanged and a b normal 
thick min* of the reticular fibres wfahki tba perrphsry orf ths lobuis prrsktrd, but fatty 
deposits were no longar rrident. 

The residual degree of hepatic enlargement waa apparently due in part 
to the heavy cellular tnflltnition and tn part to hyperplaaia of the stroma, in 
rfew of whkh it teems unlikely that the organ can ctct resume it» norma! 


Ducomrrr. 

It k difficult to cl et ermine the extent of the disease La a gone of hyper 
endemic aubtertitn malara, soch aa the Gambia, where wasting, splenomegaly 
and recurrent ferer constitute a commonplace ayndromc arousing no special 
interest It b probably rare, however since In the 5 mouths which hare elapacd 
since the recojnjtkm of the case here reported, do further example baa been 
found. 

The source of dtaenae from which this boy received ha infection b not 
known. Three posaibditie* exist, namely 

(I) TUt the dmw was trarrsmrrtrd from an mfeeted do*, sa in Mrd trrrsnrsn 
ktb-tzir 

(— ) Tim the disco* was Introduced by trareUcr arrWng fnan drrtti* sodcmsc 
ares, perh^a by aoidisr arho bad murotd from tbs Burma campaign, 
fni) That tbs infection waa acquired from U nrurcognlrrd sodemic bumm caae. 

Loshrtnniaaa other than kala-amr ta known to exist in t cm tones adjacent 
to the Gambsa. That, canine leuhmaruasrs b prenlrnt throughout Se negaf 
while human dermal hashmannab haa been observed in the Senegil the French 
Niger Province, and In Dahomey It may well be therefore, that these condi- 
tion* exist also m the Gambsa. 

Mfdwtn Gfnfral C. Dcaarx, Dakar Personal ccswr a m l ra non. 



Plate I — Section of lner biopsy specimen taken before treatment, 
showing Kupffer cells hea\ily parasitized A liver cell at the top 
of the plate also contains Leishman Donotan bodies x 630 



Plate II —Section of lner biopsN taken after completion of treat- 
ment rso parasites remain x 630 
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Although kala-azar has not been diagnosed in Sierra Leone, where a number 
of suspected cases have been examined by spleen puncture,* recent reports 
suggest that the disease is endemic throughout the northern districts of Nigeria f 
Reports from that colony show that the disease has been diagnosed with increas- 
ing frequency of recent years, the figures being 



Case 


Cases 

1936 

1 

1943 

11 

1937 

1 

1944 

10 

1939 

1 

1945 

23 

1942 

1 

1946 

7 



1947 

20 


It is not known in how many instances the parasite was recognized and m 
how many the diagnosis was based on the clinical findings supported by a positive 
formo-gel test It should be remembered that the results of this test require 
to be interpreted with caution in tropical Africa, since a positive reaction, in 
every way resembling that obtained in the case of kala-azar, may be shown 
by the serum of a patient suffering from trypanosomiasis 

Farther to the east, endemic zones are found in the Sudan, especially in 
Dafur Province, while military operations in the late war revealed hyperendemic 
foci m Ethiopia, at Gedabia and Galebat, and in Kenya at the northern end of 
Lake Rudolf % 

Although the possibility that the patient here reported had received his 
infection from a canine source cannot be excluded, the absence of human 
kala-azar in adjacent French territory, where canine leishmaniasis is widespread, 
suggests that it is improbable Nor is it likely that he had acquired his disease 
from an infected traveller who had carried it from a distant endemic area, 
for few such visit this isolated town, and over 2 years have elapsed since the 
return of Service men from the Far East 

However, it is not difficult to visualize an endemic zone of diminishing 
intensity spreading westwards from the Sudan along the ancient routes which 
skirt the southern fringes of the Sahara to reach the Atlantic coast 

Possible sand-fly vectors certainly exist in the territories mentioned, but 
little is at present known of their species Among a multitude of mosquitoes 
and other insects captured in the over-filled and dilapidated trading store m 
which this patient lived, a number of sand-fly were recognized, but the specimens 
sent for identification were lost m transit An attempt to obtain further 
specimens will be made m due season 

* Dr P C Cosgrove, Freetown Personal communication 

f Director Medical Services, Nigeria Personal communication 

t Paper by Brigadier Sidney Smith, Conference of Services Physicians Cairo 194 ? 
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SuiMAjrr 

1 -Attention a drawn to the occurrence of till mr in the Gambia by the 
recognition of i care in which the dugnorn *« conftrrocd by rpleen puncture 
end Iitct btoprf 

2. The dtreare hid been acquired locally 

3 Poartbie tource* of infection ere comidered. It » ruggttted that the 
duew b endemic in a rone bordering the Sahara and extending from the 
Sudan to the Wert CoaxL 

4 InTeatigatwn into the *pede* of poaaible »and-fiy vector* t* required. 
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A SCORBUTIC DIET IN A NILE CATARACT COMMUNITY 

BY 

N L CORKILL * 


The Batn el Hagar, " Belly of Stones,” is an area south of the Second 
Cataract and east of the Nile between Dongola and Wadi Haifa It is rainless 
and the desert abuts on the river A few meagre strips along the steep banks 
are available for limited cultivation This vanes to some extent with the level 
of the Nile flood or damira , which is roughly from June to August The 
inhabitants are Nubian Mahass and Arab Garransh Medical officers speak 
of them as malnounshed On the 28th January, 1946, the wnter visited the 
main village, Attin, and with limited time and means attempted a rough assess- 
ment of the local diet and the nutntional state of the people 

Tobacco was the poor but main cash crop Formerly it had been of more 
value, for some years back it was sold freely in local markets, and it was said 
that a considerable amount was smuggled into Egypt In 1946 most of it was 
taken by camel to Haifa — gram, sugar, tea, chillies, hibiscus, etc , being brought 
on the return There was considerable domestic use of tobacco Apart from 
being smoked in home-rolled cigarettes, it was chewed by most people The 
only other cash crop appeared to be a very small quantity of lupms, Lupinus 
termis , called temius , exported to Egypt 

FOODSTUFFS AND THEIR UTII IZATION 

The foodstuffs used were few Meat was rarely eaten and fish appeared 
to be eaten only in the flood season The milk animals were few and their 
yields were said to be small compared with those m other parts of the country, 
which might be expected m view of the very little forage available Table I 

* The wnter acknowledges with pleasure his indebtedness to Dr A J Henry, 
Go\emment Chemist, Khartoum, for the analysis of the sample of natron 
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•bow* the yield by aeaaona u estimated by a group of the rfflagcrs thems d re s- 
Family A, for Instance that of the head man, possessed taro ahe-goats, one 
only of wh>ch was In unit The amount available for the i Tenge day’s diet 
waa measured « 7 o*. In family B, the only mi ft TO i lmle brought 
from the neighbours — family A. Family F possessed a «he-gc«t and a ewe, 
but neither waa m milt. Ena did not appear to be expected to yield any milk 
for human consumption at all. Family G were getting 2 pints from a she goat 
and none from a ewe, a cow and a the-cameL Usually no butter waa made. 

The ata pie waa millet, Sc^kxm caJalum, of the white variety known aa 
fdmt*. Wheat waa used by the bouaehold of the headman only RrmH gourds 
(probably C*C*Mit sp.) called ptrma were eaten by some. Jkilb-oorona, chillies, 

Tasu L 

mu wn, nun o» WLI ih Wi (Kmaar rmi) * all turn 
ros t*.v« co*jcvmcm n DimnKi uuor.i, u im-* ttd *t nu 




Bi 














edible hibiscus, II nculnrtKS called tetika aalt, tea and sugar figured in moat 
dieta. So — for 4 montha a year — did the learca of a ban, apparently DqScJhm 
I tbUh. The beans themsebrs, It acemed, were only eaten for 2 months, June 
and July Family C aaid they would use dried peat, Pinrw uitnrm if they were 
not ao dear family H, however used them. 

Data were ao little ■ nibble aa to be negligible though a fermented date 
wine dak a, waa occasionally obtained and drunk in the hot season Seaame 
oil waa beyond the mean* of moat houses and all households atrted that any 
available waa used by the women aa a akin application. Family G aaid they 
had perhapa a pint (red), of sesame oil In a month, and it waa used for this 


mteroung point about the dried hibiscus waa noted, ^drasnfrom 
sack, tm or box, the last portion, to be taken out con tarn moat of the seed, 
rhich have fallen to the bottom. Presumably It t. the^jeeda w^ch conttm 
be important nutrients, and h would be mteresting to know if there « any 
cdk-appreoatJon of this pomt, *g, whether merchant, chuge more for the 
nd-end contents of a sack. „ , . , 

The graiu «a coarsely ground m the rotary qoem 
ner grinding waa done on the rubbing gnndatone caDed m*rUks. Learened 



The Batn el Ha par It is and and rainless The embank Attm village— seen from the east bank of the Nile looking 

ment is a relic of Kitchener s railway across cataracts 



On the cast bank of the Mlc opposite Mtiri Camels of Attin wllage Tvpical mud house 

the local Garamh setting out for Haifa with loads of tobacco 


Attm \fllagi Landing plue and strep lunks with cml\ 
crops of tobacco and himns mosiU ixportd and l>-ins 
(f> icho ,ob ufd thi bus of nhnh nrmiili nrnt non! 
a otlnn nl*ofla\m and ealeu m 


Attin \illapc Gnndmg millet in the rotarj quern called 
nhatya In the foreground is seen a nibbing grind tone 
called murjiata and used for finer gnndmc 
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wheat loaf, gorasa khamira, was eaten, usually, only by the household of the 
eadman Most of the community ate a millet porridge, asida, and the fermented 
w er-hhe kisra or fetir made by cooking a paste of millet-flour spread thinly 
on a hot iron plate All cereal foods were eaten with relish, mulali, of which 
here were three main kinds For 4 days a week, fresh bean leaves were cooked 
with onions, dried hibiscus, chillies, and salt , this relish was called mtilah 
worag el lubia or mulali khadra , the same without the bean leaves was used 
daj^ a week and was called mulali weika, and once a week the aim was to use 
he third relish which contained the gourd, chillies and salt only , this w'as 
called mulali jurma Cooking of the relish was done from the cold state and 
lasted at least an hour , that for family D was timed, and took 75 minutes 

Tea was commonly drunk on rising, say at 6 to 7 a m , and also about 
P m m the afternoon Any milk available appeared to be used m the tea 
Meals proper w-ere normally two a day, either breakfast, fatur, eaten early m 
e morning, or lunch, ghada, eaten at noon, and always supper, asha, just 
e ore dusk Family C said they fed their dogs from the common table, i e , 
the dog’s food would come from the foodstuff's taken out and weighe'd as 
typical of the day’s food Normally, at breakfast or lunch, millet porridge 
was eaten, and at supper, either the wheat loaf (headman’s house only) or the 
millet chupatti Whichever cereal food was eaten was accompamed by a 

The foregoing was said to be the characteristic diet for some 4 or 5 months 
of the year During the river flood it was said that the beans were eaten, also 
a little fish, and also a little of the date wme A local weed collected and eaten 
a so at this time as a herb in the relish was spoken of as girgir, a word used 
elsewhere m the Sudan of the cultivated Eruca sativa, the garden rocket Pre- 
sumably, it is as the river drops that the cultivation is mostly done, producing 
the bean leaves until the hot dry season about mid-year Some of' the figures 
recorded appeared to be incompatible with the official ration issues being made 
at the time, but no doubt barter was going on between families, e p pram 
and bean leaves for milk * ’ S ’ g3r 


In addition to its economic aspect, tobacco appeared to play a direct role 
in the nutrition of the community, for young and old of both sexes chewed it 
and with it natron, atrun, especially the type brought from Dongola and c*\UA 
atrun binm In family A, an adult man chewed tobacco seven times daihr a 
his son of 11 chewed also In family B, half a niba (near 250 g 1 
was said to be chewed by the father and a similar quantity bv thf> „„ 3 
vomen chewed, though not all n os * : 

Table II shows the composition of this natron It was said A t on 
( wagiya ) of tobacco for chewing would be mixed wuth eight nf 3 U 02 
the product being called ,a B a A “ chet, of thl8 woul ? B “ r °/ 
raouth for about half an hour and then spat out If thi<* ™ a * m 
a tlay probably an underrate for m „s, uatua-thV Z 
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eUorme rod iron taken in during the day from thi* »ouree alone «u probably 
quite high, though an eatnnare b difficult to tmre «L Nitron, u wdl as 
eommon tab, wu added to the rdbh for cooking, and these thu* ftrmbhed (till 
more mineral* to the intake, 

ItUTWTIOVAI. VAUJT Of THI DrtT 

With the co-operation of the head of the community eight hocaet were 
raited and the day's food mtakc eatimated by requesting the housekeeper 
— generally a wife — to act out on the floor the quantrdea of foodstuff* to be 
uted to preparing the day'* food. Food already eaten or in course of prepare 
Uon was allowed for by bringing freah aupphea ether from the family store 
or from a neighbour Milk already drunk waa demonstrated and meaaured n 
water The fexxb were then weighed The sex and age of the person* feeding 
in the bouae were noted and, later reduced to what waa considered to be a 
tuf&nently reaao ruble ipprorunatfon to man rainea to grre a practical idea of 
the community Table III ihowa the weight raiuea obtained, and Table I\ 
the nutritional raiuea as worked out from an arerage of the aeren dicta remaining 
after disregarding that of the head of the community whose feeding war 
anormkrus In that on the one hand he waa a compared rely wealthy man, and 
ou the other had unimul obligati cm* of heap ubty 

Table III call* for little comment. The pattern of feeding described above, 
and derived from preliminary questioning waa on the whole borne out by 
the food found and weighed in the eight home*. 

Table IV aberw* that the bulk of the calorie* came from millet. The 
protein la ahown to be above the 100 g level and to be derrred mainly from 
millet indeed, thi* c er eal supplied molt important dietary quantities eserpt 
for useful contribution* from the bean leave*, of calcium, carotenoid*, ribo- 
flavin and aacorbin. In the absence of local assay*, the Tallies far bean leave* 
hare been rammed to be rufBciently well represented by those given by Platt 
(19-15) far fresh dark green leaves. These may of courae be wide of the mark. 

The diet i* contrasted m Table I\ with what the writer coctrldrr* a reason- 
able workmg standard in warm climate* for a Tbkg man when the dally mean 
temperature t* below 85* F effective temperature. \ heavily built peraon* 
were *een and the average body weight waa certainly leas than 70 kg At the 
ilw the dail y mean temperature waa per ha pa about TP F with a strong wind 
blowing for moat of the time. The calories call for no comment Animal 
protein i» Urkmg and fat b very abort. Cal cram from the diet t» on the low 
nde, but no doubt the natron used In the reliah and that present in chewed 
tobacco would bring up the Intake cooalderably Iron aeems safe, carotenol 
through the provitamin seem* safe also and thiamin and niacin are plentiful 
There b aoroe 30 per cent, deficiency m the riboflavin. A* ad htma contributing 
ajcnrbin to the diet were cooked from the cold state with *oda for upward* of 
an hour it would teem improbable that much or even any aacorbin would 
r r m im tmdestroyed. Unfortunately no chemical test* oould be done 




for the Average 

t Tnrhirlr* n loruf nrrmnrttnn nf wheat 
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NUTRITIONAL STATI 

No plump pcr-ons were encountered No rachitic residues were seen 
Night blindness wis known of but wns said to be rare A burning pun in the 
extremities, which is not mfrccjucntH encountered m the northern and central 
Sudan with some peculiarities of distribution, was not, it appeared, an important 

Taiut I\ 

ATrint ithiest \uns in Titr wciiagcd n\u\ nirrs or st\tn tamiUfs 

(\UtTs IN CAL. C AND MO ) 


Food item* 

! 

Quan Cal 

Prot 

I nt 

Ca 

Tc 

Curot 

Thtam 

Rib 

Nm 

Asa 

Milk 

1 70 1 

0 1 

0 0 

■» 

0 

n 

0 000 

0 001 

0 00 

o 

Eps* 

0 00 0 

0 0 

0 0 

0 

0 

O 

0 000 

0 000 

0 00 

0 

Butter 

0 40 0 

0 o 

0 0 

0 

0 

10 

0 000 

0 000 

0 00 

0 

Millet (Sudan 











value) 

072 00 2 000 

101 0 

20 0 

20s 

41 

0 

3 200 

0 7S2 

23 82 

0 

Pea* 

10 70 12 

2 1 

0 1 

it 

0 

21 

0 017 

0 181 

0 29 

0 

Bean lca\e* (less 











20’ /o 1 

MS 00 G2 

4 N 

0 5 

2 72 

4 

in,GOO-c 

0 ISO 

0 300 

1 02 

(120) 

Onion* (less 7° ) 

15 00 12 

0 1 

0 0 

10 

0 

S0-c 

0 010 

0 031 

0 03 

(0) 

Gourd* 

r. oo 3 

0 0 

0 0 

2 

0 

0 

0 005 

0 000 

0 08 

(1) 

Chtlltc peppers 

1 00 1 

0 0 

0 0 

n 

0 

110-e 

0 000 

0 OOO 

0 00 

<=> 

Dried hibiscus 

1 1 0 » r 

? 

? 

> 

5 

5 

? 

■ ? ' 

* 1 

1 ? 

SuRar 

4100 172 

0 0 

0 0 

0 

0 

0 

0 000 

, 0 ooo 

0 00 

0 

Tea 

1 70 1 

0 1 

0 0 

1 

0 

0 

0 000 

0 004 

2 25 ! 

i o 

Salt 

25 00 0 

0 0 

0 0 

0 

0 

0 

0 ooo 

0 000 

0 00 | 0 

Natron 

11 00 0 

0 0 

0 0 

31. 

44 

0 

0 000 

0 ooo 

0 00 

0 

Total 

— 2 7S5 

112 0 

20 0 

HIT 

02 

IG,841-c 


BQ 

27 40 j (128)* 

Standard 

— 1 000 

100 0 

no o 

K00 

ir> 

1 1,700 

1 0 

2 0 

22 0 

GO 
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mm 


deficiencies 

— -215 


-30 

1 -300 | 

1 


1 


-0 083 

m 

-GO 


• Considered nil as cooked from the cold state with a soda for over an hour 

local affliction, though it was known, and apparently called jugi — presumably 
a Mahass word Table V shows the degree to which w r crc present certain signs, 
cither accepted as being significant of malnutrition, or suspected by the writer 
(Corkill, 1948) to ‘be so, because of the greater degree to wfflich he has found 
them present in Africans in conditions of malnutrition as compared with other 
Africans not so obviously malnourished Children below 12 are excluded from 
the senes 
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FoDtaiUr krratoab b behoved by the «mtr to be indicatrre m natural 
cbcumrtance* of joint carotene! mud aacorbio deficiency It m premcut only 
to agg ht degree. A thickening of the InterpalpebraJ conjunctiva Witt a depoart 
of pigment U considered by the writer probably to represent a chrome form of 
zeropbthalnua. It b common m Sochuwse present to different degree* In 
different are**, more marted In the poor than In rich mud in mala than m female*, 
intreaae* with age, b aometime* taaodated with Bitot • spots, and hu tn iiaod*- 
tion fn a proportion of case* with pterygium or pmguecul*. In thb Attin 

Taata V 


ATTtH Manor alch rc* nw cm a*xctd bom or mu tei a nmw rt cawrvrr obocta. 
rn- by .Cork* tc* «cb C it ab*-*. J if Jen Xf-ptTCMH., 3 H pmtnt to rooJenw 

dt*rrr trmi 1 it mtAaQj prevent, *nd A*o tiiio* *• awwr« w tb> index r«lu*0 


O^p. 

N«fc- 

b«r 

FcfL 

Qm*oc 

XBTBph. 

MobbJc 

Am 

Drwsb. 

Ok*. 

BHt 

Buccal 

bnd. 

CWI 

Wd. 

Ducal 

fries*. 

Atdn, IW 

{ ) Non Bcurvy both 

•riri, 11 \tjmrd*‘ 

»« 

M 

0 4 

0 • 

0 3 j 

1 1 

1"# 

0 1 

l 3 

(J) Betavy both Ban, 
11 ^mnl> 

» 

0 0 

0 4 

oe 

1 

• 0 

1-4 

CS4 

0 1 

1-0 

K — th, 1U2 

100 CBM «f nbcW. 
Krrt potrtTT»ria 

(«) &mr» 

it 

1 

1-0 

1 

x » 

1 

1 1 

I » 

1 3 

1 • 

I 

0 t 

{*) Modmztr *rr*rf 

n 

0-* 

1-4 1 

31 

1 3 

07 

1-0 1 

0 » 

0 1 

o MJd 1 

M 

1 3 

1-4 

1 1 

0-1 

1 0 

6 • 

1 

• 1 

e • 


FwAtki ir« nor^tn tf dx buba oat mmiord end tkw Wow II Twtrt of if*. 

| Ct**HA rt ML (1*11.) Ottowrattw* bo p-a_w to otuefa yrr« s ecure* * caw t cf mab 

M jtrtrion deerfotted by pcO*" but *t»B »rth ext»c* sf mox-rj »rt benben end bypcnKt!ii mb 


m m rm miry it* degree of inodence wu, for Sudanese, in the writer * experience, 
quite DOtabty low and possibly may be accounted for by the high mtake of 
carotenoids, from the leave* of the bean and the po-catied g irf*r 

Morale aim (considered a ngn of niacin deficiency) wa* ai»o not rery 
n,,rU The djwbaci* (coruddered a sign of riboflavin deficiency), formerly 
known m the literature of pellagra a* “ aulphur flaking, wa. also fow-tmong 
many tribal commumtie* in the Sudan « a amkingty common. No chdioaa 
waa seen and no onthal glaring Gum* ahowed a rather high degree of Wue- 
neM. Tongue* were pink rather than the magenta usually ihown by mat 
tribal Sudanese. There was lew of the blue purple and black patching on the 
tongue, aeen to often eiaewbere In the Sudan. The buccal mucoaa ww, lie 
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the gums, bluish Not one of all mouths looked at was free from canes or the 
gaps denoting missing teeth An impression of the teeth on the inside of the 
cheeks (an appearance which may be conveniently referred to as the buccal 
frieze), and is suspected by the wnter to be possibly indicative of thiamin 
deficiency, was fairly well defined 

In examining the inhabitants for the degree to which these signs were 
present, a certain number of cases of disease came to light A man from a family 
not included in the survey was earned to the writer In the left calf was an 
intra-muscular smus discharging a thin pus There was said to have been no 
obvious cause, but about a year before there suddenly occurred a painful and 
crippling swelling in the calf which ultimately discharged Scurvy seemed a 
probable diagnosis His gums were not bleeding, but the examination and 
enquiry revealing this resulted in the immediate bustling forward of a nearby 
woman of 26 with bleeding gums, though no classical scurvy buds Bystanders 
then volunteered that swelling m the limbs and “ bleeding teeth ” were com- 
monest 2 and 3 months later towards the end of the hot dry season, the sef y 
which is what might be expected in such seasonal and dietary circumstances 

Five other cases which it seemed reasonable to diagnose as scurvy were 
seen in the same community In family A, a woman of 25 had bleeding gums 
In family B, a woman of 30, with what appeared to be a resolving pneumonia, 
had bleeding gums and scurvy buds In family C, a girl of 17, with a limp, 
gave a history of the appearance of a painful swelling in the left thigh about 
a year before, from which she had not yet fully recovered Inspection and 
palpation revealed nothing except that the hip jomt itself appeared to be 
unaffected Her brother, a boy of 15, had scurvy buds In family G, a woman 
of 30 had scurvy buds Thus, examination of 25 persons available from the 
eight households revealed five cases considered tentatively at the time as scurvy, 
and these, with the case of abscess in the calf, gave six cases in all, seen in 1 day 
in one small village 

In Haifa hospital, several days later, four more cases were seen which 
had been, or were subsequently, diagnozed as scurvy They had all come 
from the local area A boy from Abn had limb haematomata, a man from 
Debeira, and another from Haifa, had either haematomata or bleeding gums, 
or both (the field notes are not clear on this point), and a Nuba railway employee 
from a nearby station in the Bayuda Desert had haematomata of the calf and 
thigh muscles and scurvy buds of the classical type 

Discussion and Conclusions 

The diet for most of the year appeared to be deficient m ascorbin in that 
it was destroyed by cooking, scurvy cases were found, their occurrence with 
a seasonable peak, as might reasonably be expected, was described by the people, 
and further cases were found in the local hospital in patients deriving from the 
same or an adjoining and similar environment In addition, carious teeth or 
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pp* denoting mrain g teeth were found In rrery per*on era mined. The 
dietuy and din to I finding* thus ippexr to be complementary but It would 
be of conriderable interest (*) to have a more exact motmttit of the nutrient 
▼aloe* of the dirt and it* conitltuent item* — more parttcolarfy the bean [caret, 
both before and after cooking and (6) a measurement of the a*corbtn nine* 
d the leucocyte* of a ttmple of the population, 

The food u tuition m the Bata el Hagar it teem*, might be bettered by 
a long terra policy in the planting of the jujube tree, Z tptna-cAnrii the 
gingerbread not palm, // tkfbeu:*, the desert date, B arjyph* «, and the 
metquite or honey loom, P jtdl flora which, if they will grow locally a* seem* 
probable, will provide cakmea, oil, calcium, carotenoid*, a*corhb poultry food 
and animal fodder and thus Indirectly animal protein, firewood, basket*, 
matting, and vegetable ivory No doubt these pottUriOtica, aj well a* that 
of re -settlement, have been already considered. 

SiAniAJtr 

(1) A Nile community bring in an and area, and it* restricted food economy 
are described. It was reputed to be malnouriahed. 

(2) The daily food intake was assessed by weighing an estimated day * 
food for each of eight famiCes and averaging the man-day value* for seven 
of them which appeared to be characteristic of the village, 

(3) The dirt wa* considered to be deficient in ascorbin, a* the only food* 
contributing thu were probably cooked for over an hoar from the cold state 
and with an alkaline cooking sodx 

(4) The villager* were lean, and in ev er y mouth looked it there were 
cane* or the gaps denoting mming teeth. An old cue of scurvy wa* aeon, 
active rase * of scurry were focmd in the village, and the people described a 
local seasonal pcik of ** bleeding teeth and rwdiiog* in the Grain. Case* of 
scurvy were alio found m a nearby hospital in person* den ring from the same 
or umilar local environment*. 

(5) It i* ruggested that in ruch arcumitance* resettlement i* Indicated, 
but that a* palliatives, certain tree* yield mg useful food or economic product* 
may be introduced. 
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THE ROLE OF FAT INGESTED IN THE DIET IN THE 
INCIDENCE OF SPRUE * 

BY 

J C GILROY, COLONEL R A M C (retd ) 

Baragxcanath Hospital , Johannesburg Hospital Board 


Since sprue was first described by Van Ketelaer in 1672 in the Dutch 
East Indies, and in 1766 by William Hillary in the Barbados, the aetiology 
of the disease has remained obscure 

During the last war large numbers of troops were stationed in India and 
the Far East, and the incidence of sprue increased out of all proportion to the 
increased European population in these areas 

The problem attained such proportions as to warrant the setting up of a 
Sprue Research Team by the India Command, and interest in the disease has 
been quickened by the published work of various members of this Research 
Team and also by the work of Frazer (1946) on the physiology of fat 
absorption 

Subsequent to the release of the pnsoners of war in Japanese hands, the 
writer has had occasion to examine a considerable number of them both abroad 
and in the Umted Kingdom The striking fact was established that among the 
pnsoners of war sprue did not occur 

The object of this paper is to draw attention to this difference in the 
incidence of sprue among Bntish troops in the field on the one hand and troops 

* I am indebted to Lieut -General Sir Alexander Hood, g b e , k c b , late Director 
General of the Army Medical Services, for access to the figures and permission to publish 
the cases in this paper , to Brigadier J Bennet, Consulting Physician to the Army, for 
much help and encouragement , and to Major A B Carter, R A M C , and Dr 
Gillanders for criticism and proof reading 
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toc prisoner* of war on the other and to dactm the aetiologiol factor 
or factor* involved In the production of thi* difference. 

UlTEMAL. 

One hundred and twenty-seven releawd prisoner* of to were examined 
ind interrogated, These prisoner* were th men mho other were *tiH suffering 
from the effect* of their imprisonment or mho mere appearing before Medial 
Boird*. They were mil men mho were or had been tick ind therefore were 
not a representative eras* section of all the prisoner*. Thu, howerer doa 
not invalidate the finding that not one of them had ittffered from iprue 
Bngadier J BcrxtT the Consulting Phmcran to the Army mho wta himself 
a prisoner in Japanese bands, was approached, and he furnished a compre- 
hensive report on the incidence of aprue among the pn toner* under bn medical 
supervision. 

Other medial officer* of vinous pmoner of war hospital* also stated their 
experiences concerning iprtre among the prisoner*. The Annual Medical 
Report* of the Prisoner of \\ ar H capital Changi Camp (1942-15) were made 
available by the Mar Office Medical Directorate. 

The figure* regarding the incidence of iprue among British troop* m the 
fidd mere made available by the Mar Office Medical Directorate. Owing to 
the transference of administration in India, it wx*, unfortunately not possible 
to get figure* in detail from the India Command but enough ha* been obtained 
to demonstrate the remarkable increase in the nmdrnee of aprue among the 
troop* in the Far E**t during the year* 1942 to 1945 

*mxn of rxrrrnaATioxi. 

the *tr iking rt*e in the incidence of aprue among crur troop* in the Far 
East during the last war u ahotvn by the following figure*, which give the 
number of men who were discharged from the army a* being unfit for any type 
of further military service on account of aprue 1943, 6 1944 49 1945 

196 1946, 73 1947 (January to Auguit) 13 

Out of 8^X)0 men invalided borne from the Far Eaat for medical a* opposed 
to surgical reason* during 1944—1045 there were 1 000 c**e* of aprue. The 
number of men stationed in the Far East increased to almost double the in ual 
number between 1942 and 1915 but this doa not account for an increase in 
the discharge rate from the army due to aprue of from 6 to 196 over the *aroe 
period. The condition* under which these men lived varied with their unit* 
and thar task*. Some were accommodated under reasonable condition* and 
ate an adequate and regular diet but m other case* the men were ui hut* or 
m the open during the humidity of the monsoon and were called upon to make 
great physical effort with ntKm* often Inadequate and irregular An example 
of the last type of cave occurred among Chindiu who were kept on * k 
diet for many week*. The k diet i* • compact emergency ration intended 
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to sustain the soldier for 2 days or possibly a week at the most, by which time 
it is hoped to supply him with fresh rations, and it is not mtended to subsist 
men on this ration over long periods The Chmdits lived on this ration without 
a change of diet, and durmg the first week they ate and enjoyed it After this, 
anorexia, diarrhoea, nausea and often vomiting after eating it developed This 
was followed by flatulent diarrhoea, and 3 weeks later sore tongues completed 
the picture of sprue 8 weeks after they had commenced, as healthy men, to 
exist on the “ K ” ration Eighty of these men subsequently reported sick 
as cases of malnutrition and, of these, 60 were suffering from sprue 

In the case of the prisoners of war m Japanese hands, the story is entirely 
different They did not suffer from sprue One hundred and twenty-seven 
were examined personally and, although they had suffered from dysentery and 
from most of the known and some hitherto unknown deficiency syndromes, 
and many of them were still suffering from residua of these illnesses, not one 
had developed sprue m fact, only one of them had ever heard of the disease 
Bennet (1947) describes diarrhoea among the prisoners in Singapore, a 
few cases of which developed a moderate anaemia of a normocytic and normo- 
chromic nature and a tendency to low levels of hydrochlonc acid secretion, 
but states, “ up to August, 1942, when I left Singapore, it could not be shown 
that these cases were in any way related to the sprue syndrome, and they were 
tentatively attributed to vitamin B 2 complex, possibly specifically one of 
nicotinic acid deficiency conditioned by the dysenteric state Cases of Wernicke’s 
Encephalopathy had previously been common in the same group and had been 
controlled to some extent by the prophylactic administration of Marmite or 
yeast tablets of Japanese origin Durmg the first 6 months of captivity in 
Singapore the diet consisted of unpolished nee 500 g , meat or fish 50 g , fresh 
vegetables 100 g , and its fat content was mainly represented by 5 g of cooking 
oil and an uncertain issue of 15 g of canned milk ” 

In Formosan camps the unpolished nee was augmented with 8 ounces of 
poor quality vegetable and the fat was represented by meagre quantities of 
vegetable oil, often averaging no more than 1 g per day per head Here, 
Bennet attnbuted the early cases of diarrhoea to mechanical lrntation of the 
gut and hyperactivity of the gastro-cohc reflex Although some cases developed 
sore tongue, only one case was diagnosed as sprue, and this diagnosis was 
supported mainly by the emaciation, which was out of all proportion to that 
seen in other cases with a similar history, and by the fact that the patient was 
refractory to dietetic treatment of the kind which was well tolerated and success- 
fully employed in the other cases of diarrhoea 

Taylor, Cruickshank, McFarlane, Huston, Graves, Hunt and Phillips 
(personal communications, 1947), all of whom were medical officers in prisoner 
of war camp hospitals, have stated in personal communications that their 
experiences were in agreement with those of Bennft and that sprue was prac- 
tically unknown among the prisoners of war m the Far East 
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Tatlo» states tint he remember* only ooe example of sprue among the 
prf*onen m Changi camp, and thb ewe wu admitted to hospital with the disease 
before the commencement of captivity and remained in hospital until the 
pri*onen were relesaed. He concluded by ftatmg “ whether there were any 
more cases of rpruc or not, It b certain that among the Singapore pmonm 
the disease » w of the greatest rarity and l believe thh abo appDea to the 
pnaonera In Burma and Siam.* 

CamcttHAKx, U\ 3( year*. *aw two Cue* that could be chnkally regarded 
aa sprue, and both tbeac were Dutchmen who had auffered from the diaeaat 
before the war m Java- He rtitea, “Watery diarrhoea was frequent in 
malDOurtahed patient*. The atool* contained aoroe pui celt* do excess of fat 
microscopically and undigested food at tunes. At postmortem these patients 
were grossly wasted. The small intestine was disphanottsly thin with marked 
congestion and atrophy of the rtfvulae connirentea some areas had a harmor 
rhagsc appearance and in a *m*U number of cases a plastic pentocm* associated 
with these are**. None of these, h o w e v er could be regarded as sprue." The 
findings in the atool and the postmortem findings described by CnnOESflANK 
certainly ire not typical of sprue but appear to be due to changes of an irritative 
or inflammatory nature. 

McFaH-ANE, who was in medical charge of prisoners in Thariand and at 
the Lahom Pat on Allied Prisoner of War Hospital, where he bad a dysentery 
wing of 1,200 bed*, writes “ Sprue was expected but never actually seen In 
Thailand and, aa a differential diagnosis from amoebic dysentery it b scarcely 
worth mentioning ” He autes that all the case# presenting sprue-like symptom* 
were ultimately diagnosed peQagra. 

The Pnaonera of War Hospital in Changi Camp kept records which, con 
udenng the circumstances under which they were compiled, arc remarkably 
complete. A study of the ** Annual Medical Reports of the Prisoner of Mar 
Camp Changi, from 19-T2 until 1945 confirms that sprue wt* virtu* ny not 
encountered under these condition*. 

In the 1313-1944 Report, the following statement U made “ Non- 
Specific Diarrhoea This was very common. In many cases it was probably 
due to vitamin B deficiency the bowel presenting an atrophic appearance 
though no cases of obvious aprue were encountered. 

Thus, on the one hand, troops in India and Burma were developing sprue 
under the strain and hardships of war in very large numbers, whereas prisoners 
of war on the other were not affected by it at alh although their firing condition* 
were as hard **, and In a great many caaes worse than, those of the troops 
who were succumbing to the disease. 

In one respect, however there was a great difference between the two group* 

and that was to the amount of fat and protein, especially animal fat and protein, 
to the dally diet. Rccrrr (1946) tabulated the ration* issued to No. 1 Pmoner 
of War Camp, Taiwan snd the average nutritive value of these ration* per bead 
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daily From these tables it will be seen that in 1943 the mean meat content of 
the ration was 0 099 g daily, no fresh fish was issued, the daily amount of dried 
fish per head was 4 89 g , and only 0 69 g of oil was supplied The diet was 
made up with nee 410 g , soya beans 1 39 g , bean paste 4 169 g and bean 
sauce 1 5 g per man daily This was a daily average intake of only 5 29 g 
fat, 0 59 g animal protein and 42 99 g protein per man daily, the mam bulk 
of the diet being 437 39 g carbohydrate In 1944 the situation improved con- 
siderably but the total fat intake only averaged 19 09 g daily, the total protein 
being 64 9 g , of which 3 1 g was animal protein, and the carbohydrate reaching 
an average of 639 39 g daily The protein and fat intake was therefore much 
less than that of Allied troops in the field, even when they were existing on 
emergency rations The “ K ” ration contains 90 g of protein, of which 70 g 
are animal protein, and 166 6 g of fat, of which 95 g are animal fat 

Discussion 

The present concept of sprue is that it is a conditioned deficiency of the 
vitamin Bj, complex, and Leishman (1945) postulated that the condition 
necessary to precipitate this deficiency might be a change in the intestinal 
media upsetting the balance between biosynthesis and destruction of the B 2 
complex in the intestine (Benesh, 1945) 

Keele (1946) found that glossitis and angular stomatitis may increase when 
the patient’s diet contains adequate quantities of nicotinic acid and riboflavin 
and that these symptoms may remit without any additional intake of nicotinic 
acid or riboflavin He also found that acute sprue developed under jungle 
warfare conditions when the troops were subsisted on a well balanced diet 

Black, Bound and Tourman (1947) found that injections of nicotinic 
acid and riboflavin did not cause clinical improvement m sprue nor did they 
increase fat absorption 

On the other side of the picture is the fact that prisoners of war, whose diet 
was deficient especially in animal fat and protein, did not develop sprue 

Mitchell and Black (1946) saw only one case out of 577 cases of malnu- 
trition among released prisoners whom they examined 

There is no evidence that protein metabolism is affected m the early stages 
of sprue — in fact, a positive nitrogen balance is the rule the oedema, which 
may be due to low plasma protein, is a late manifestation or occurs when the 
case is recovering under treatment It therefore seems that there arc good 
grounds for regarding the fat intake as an important factor in the development 
of sprue and for postulating that, even though an individual be subjected to 
all the other conditions which favour the onset of sprue, he will not suffer from 
it unless he is ingesting a certain quantity of fat This hypothesis is supported 
b\ several well known features of the disease A very large proportion of early 
acute cases arc successfully treated by dietary measures alone, and Keele 
(1946) found that Hamilton Fairlea’s low fat, low carbohydrate and high 
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protein dirt proved adequate in 67 per cent of hi* case* without my lrver 
otter therapy Moreover natrre race* do not auffer from sprue to tbe ui 
extent «* Europeans, although case* tare been deatribed among them. Kir 
(pe racial comm uniat ion, 1917) states that he haa aeen the condition m In dm 
particularly those who ate high fat dicta, aoch ai the Anglo-Indian*, ubo eai 
dirt which i* practically European. Thia a In accordance with a perwr 
impression gained in the \\ e*t Indie* from Eve case* of aproe aetn m blocks 
Bntuh Guiana and two cun aeen in Burmese in Rangoon. De Lancet a 
LrciULtirtJN (1938) state that aprue affect* the well to-do rather than t 
poorer c brief, and It a well known that the fat intake depend* largely on t 
financial cocditton of the indMdeaL It may be argued that, a* the praent 
of war were trying on a dirt deficient In fat, it U hardly aurprtnng that tb 
did not mini feat the «gn» of aprue. Thu argument would be etlid If aerer 
prisoner* dereloped aprue when they returned to a normal fat Intake after the 
release, thereby revealing that they were auffcnng from the disease but th 
it had been muted by a fat deficient diet, but thn did not occur Many of the 
overate and developed transient diarrhoea, but aproe w*a an exc e ed ingly r*J 
finding among them. 

It b powihle that the ingestion of animal fata may be mere favour* b 
to tbe development of sprue than a dirt m which vegetable ofb form the bu 
of the fat content. Wncntow (1942) noted that vegetable o3 aoch aa olrre t 
may be well tolerated when fata of animal ongm cuae recrudescence of tl 
diarrhoea and he quoted a aenoualy HI patient who wm able to tolerate 1 oura 
of ohre oil daily Moreover Stanxu* (I9P) suggested that the nature of tl 
fatty acids in the dirt might be a factor in determining the geogn phial dr 
tirbution of the duease. The aymptoma of aprue fall into two distinct group 
Tbe predeficjency aymptoma begin naidloirtiy aa minor intestinal u parti alxn 
which the patient t* often very vague especially regarding the exact time of the 
onset, and liter they merge Into a fatty type of darrhoe*. If at this waft tl 
patient avoids eating fat, the diaeosc a arrested, but rt appear* probable thi 
if he continues with a diet containing fat he will progresa into the stage c 
vitamin deficiency and develop the typical chedoais, sore tongue and artaerm 
and exhibit the typical picture of cits bits bed aprue. 

"Toe breakdown products of the various fats and their ultimate fate in th 
body have not yet been elucidated, but Cootr, FiAZZi tt ml. (1948), invest igaun 
the haematology of Idiopathic ateatotrhoe*, poatulate quahtatire change* In fa 
absorption which may occur without any alteration lo the total amount of fa 
absorbed. Such quafitatrrt change*, which may represent « personal Idsotyn 
ertsy of the subject, are possibly of great Importance in the metrology of ipr& 
and may account for the conditioned defiaenae* which are seen m the estab 
fished disease. The presence of imdigeated fat in the stool such as occurs 1 
chrome pancreatitis lacteal obstruction and liver disease, is not aceompantei 
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by symptoms of sprue and therefore the development of sprue would seem 
to depend on the presence of digested but unabsorbed fat in the intestine 

The presence of these unabsorbed fatty acids in the intestine, especially 
if they display qualitative differences from the individual’s normal metabolism, 
may be the factor which alters the intestinal media and conditions a B 2 complex 
deficiency as postulated by Leishman (1945) 

The conditions under which the prisoners of war hved, as opposed to those 
endured by the soldier in the field, constitute a mass experiment controlled 
by the regulations and rations of the Japanese and British armies respectively 
The only difference that can be found in the conditions under which these 
two groups lived is one of diet, and particularly in the protein and fat intakes 
Further speculation as to the implications of the results of this experiment 
is not prudent, but it is intended to investigate further the influence of dietary 
fat on the vitamin utilization of the individual 

Summary 

1 The enormous increase in the incidence of sprue among our troops 
in India and the Far East is contrasted with its virtual absence among prisoners 
of war in Japanese hands, who were living under identical or even greater 
hardship and were suffering from more dysentery and intestinal infections than 
the soldier in the field It is emphasized that these prisoners did not develop 
sprue when they were repatriated and ate a diet containing a normal fat content 

2 The difference in the incidence of sprue between these two groups is 
attributed to the difference in dietary fat intake between the two groups it is 
suggested that qualitative changes in fat metabolism, which may be a personal 
ldiosyncracy, may be important in determining the incidence of the disease 

3 Sprue is described as comprising a pre-deficiency stage and a stage of 
conditioned deficiencies of the vitamin B complex It is concluded that intestinal 
infections are an important factor in precipitating the pre-deficiency stage but 
that the disease wall not enter the deficiency stage if the diet contains no fat 
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GAPS IN THE KNOWLEDGE OF YAWS 
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C J HACKETT, 

Director , Wellcome Museum of Medical Science , London 
{Presented to the Scienth Pacific Science Congress, Netv Zealand , 1949) 


The study of yaws appears to have suffered in several ways It occurs 
in populations among whom full facilities for investigation are not often avail- 
able Its abundance and the ease of clinical diagnosis in endemic areas have 
called for mass treatment of large numbers of patients under conditions where 
the medical attendant can usually have little time for careful and prolonged 
observation The lack of appreciation of its capacity for causing ill health 
and its economic significance probably accounts for the number of men who, 
having in the early part of their career investigated certain aspects of the disease, 
have soon abandoned the study of yaws for other fields 

The various aspects of yaws that still require investigation may be dealt 
with under a number of headings 

Aetiology — A great advance m the cause of yaws was made when 
Castellani, in 1905, desenbed the Treponema pertenue in Ceylon This followed 
the discovery by Schaudinn, in the same year, of the Treponema pallidum of 
syphilis Their morphological similarity raised the problem of their identity 
which has only been made more difficult by the finding of an indistinguishable 
treponema m bejel, the non-venereal syphilis of bedouins (Hudson, 1936 and 
1937), and the discovery of Treponema careteum as the cause of pinta by Saenz 
in 193S 

Hudson (1946) is satisfied that there is only one treponema which, under 
varying epidemiological conditions, gives rise to different strams whose clinical 
manifestations rftaj r be those of syphilis, yaws, bejel or pmta This view is 
not generally held by many who have studied yaws Stannus (1936) will not 
accept the arguments of Blacklock (1933), who concludes that they are identical 
These authors ha\ e depended upon epidemiological and clinical data Turner 
(1937) inoculated T pallidum and T pertenue intratesticularly into rabbits, 
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■ nd concluded that the leriora produced were tufEocntiy constantly different 
over a long penod to indicate that they are different organrrmi. Tuaxn el mL 
(1947), from a nudy of the munumty produced in rabbit* after Inoculation* 
with T peUOun, T pert nut and TrtfxmnM natcxla, condnded that the fim 
two were more closely related to T amntU than they were to e*ch other 
SatOKL and HaMElha.-ct (1932), after exteoahr inoculation* with T pu&Jvm 
and T pertenut mto rhiltppme monkey* (Cynmtolpa pbihpfwusis), condnded 
th* 1 they were different The ab*enoe of syphilis in population! among whom 
the incidence of yaw# b high ha* long been known and has been regarded a* 
the immimixxttcm of adult* resulting from childhood infection with yawa, hot 
other factor* are usually also present. 'These finding*, however are not sufficient 
to give a ciecisne * rawer regarding the identity or difference of sypliilb and 
yaw*. 

This finely merit* a precise decision that can only be obtained by the 
study of the mtigtruc character* of the respective organism* by technique* 
m general osc to bacteriology Before this will be po*tTbIc it b necessary to 
obtain adequate suspensions of the treponemata. The use of the derdkrptng 
chide embryo as an experimental animal may pronde this. There b need, 
abo for a more mi table animal for experimental infection* than those that 
bare been uaed in the part. 

EpUemttlogy — It t* generally acknowledged that yawa b acquired by an 
initial akin infection, usually in early life 'I hi* could easily occtrr by direct 
contamination of akin abrasions by highly infect rre discharge* from florid 
secondary lesion*. Some pmrury iealon* arc doubtless due to thb. Many 
of the few adult primary infection* arc m mother* nuramg Infected children 
the primary lesion a on the arm or breast, which are In obwxu cootart with 
infective lesion*. The chaoce* of infection in these case* must be enormou* 
Vet multiple primary lesions are almost unknown. The long time, 2 month*, 
that T ptBidum (TiaaaiaOT 1917) can sum re, u tested by mobility one of 
the body providing they are kept moist, contrast* strongly with the finding* 
of \ AJ UT Alt \ (1928) that T periemu survived, as tested by inoculation, outside 
the body at 28" C for only 30 minute* in tabor and 2 hour* in human serum. 
Thb calb for accurate knowledge which should be closely related to the high 
yawa incidence in wet countries and wet season#, and the extent to which 
inanimate objects may be important in transmitting yaw*. 

Knot and Tuctn (1936) hare called sttemwm to the powbie trans- 
mission of T pert me by chloropid flies (// ppdaln ptlh'pn) m Jamaica Why 
are so marry p r im ary yaw* lesions on the lower part of the kg ? This part in 
ill-clad peasant populations i* subjected to considerable minor trauma. Do 
low firing insect* play i part in this, or b infection earned on inanimate object* 
such a* stick., floors, etc R- D Huunxo (peraonal communkatbo) rightly 
calls ttennon to the importance that cb mane condition* inside hut* ** 
may play in the traramistton of yaws, especially in the wet season when fotk 
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are forced under cover It is probable that congenital transmission does not 
occur but adequate observations have not been recorded (Baermann and 
SCHUFFNER, 1912) 

Geographical Distribution —This is fairly well known in a general manner, 
but differences of incidence in endemic areas have, as a rule, not been closely 
studied Such differences need correlation with climatic and geographical 
factors and the standard of life and hygiene of the populations concerned Is 
isolation the important factor in the maintenance of foci of yaws in India and 
elsewhere, or are other factors active ? 

Pathology — It has been said that no autopsy has yet been carried out on 
a case of secondary yaws At least none has been recorded The distribution 
of the treponemata in the body, undoubtedly widespread, is quite unknown 
It is not known where the orgamsms remain during the quiescent periods 
between relapses 

The changes present in the more frequent lesions have been studied 
(Hallenberger, 1916 , Ferris and Turner, 1937 , Botreau- Roussel et al , 

1937 , Montel, 1944) There is need for detailed accounts of the pathological 
changes of all yaws lesions Those of palmar, plantar and bone lesions of 
both secondary and tertiary stages and tertiary skin lesions are particularly 
needed Pathological and clinical differentiation of secondary and tertiary 
yaws must proceed simultaneously 

Clinical — Much is known of the clinical course of yaws (Botreau-Roussel, 

1938 , Montel, 1944 , Hackett, 1946a), but continuous careful observation 
of the lesions of various stages is needed Although the secondary lesions of 
the skin should be well known, those of the tertiary stage are not so well defined 
The lesions of the palms and soles, both secondary and tertiary, are little known 
and are completely uncorrelated with the course of the disease This is obvious 
from the frequent use of such indefinite terminology as 11 inactive ” and 41 non- 
infective ” lesions No serious study has appeared since that of Baermann 
(1911) and, although this may serve as a basis, it leaves much to be desired 
The economic significance of these hand and foot lesions needs assessing 

More information is needed on the character and evolution of the initial 
lesions Carefully conducted inoculations of human volunteers could add much 
to our knowledge of the incubation period and evolution of the early stages of 
yaws The study of yaws bone lesions has also been neglected (Hackett, 
1946b) Extensive clinical and radiographical studies made in Uganda in 
1937-1940 have not yet been published 

In many areas secondary lesions are most prevalent during the tvet season 
(Aptfd et al , 1948) Consideration of the early age at which most yaws infections 
occur, and the rate of increase of the population and thus the number of susceptibles, 
shows that this seasonal incidence must be due largely to secondary relapses 
since there cannot be enough new infections to account for it (R D Harding, 
personal communication) Careful clinical observation of yaws patients is often 



impractical m the field becauae of the large amount of work to be dot* 
tropfc*! practice, UfldtT such eondWnos some type* of katoos may be mn 
arid thus thought not to occur m yaw*. Thu is abown by the finding of bu 
mucorn membrane lotion* in 5 per cent, of neon tiny yaws caret la Ugi 
(Hacktt 1948a). Some textbook* atfil quote their absence at one of 
points differentiating yaw* from, typhilta. The fowling of »-brw krtona 1 
attributable to adequate tunc makmj careful rumination of the buccal cr 
possible. Frequent relapse* during the first few yean of the Infection i 
leaa frequently Uttr are cbaracterirDc of aecoodary yaw*. la rt a change 
the trepooema itself or in the body of the boat that inmate* those relapses 

There u need for thorough, at kart 9- monthly surreys of random sample 
whole population* to hod the incidence aud seasonal variation of the nriocu yi 
lesions. However the opportunity for these haa probably already gone an 
aurveya could not, on humanhanan ground* alone, be carried out with 
chemotherapy which would change the picture. The rotnifertattona of yi 
in one country need companion with those In other countries, but the L 
of careful studies and description* prevent* this. In this reaped the effect 
malnutrition and other Infection* upon the comae of yawa should be studied. 

A careful search u Deeded in yrwi areas, where syphilta does not ccc 
for late heart and central oerrous system lesions. 

Dutptc su — In ysws endemic areas, cfioieal dragnoaos is not usually dtfSci 
especially if ayphfiu t* absent. So wide a the range of yaw* lenoci that tin 
are probably none that ought not be seen in syphilis. However no tariff use 
record have yet appeared of epiphyseal osteochondritis in infants, ermjeni 
infection, visceral gum mats and heart, nervous system or eye leskmi in yi* 
but the present knowledge of yawa b I unit td to akin and bone lesions. 

The finding of treponemata and of positive non-tpeofic aerologies! res 
tvons are of do value in differentiation from ayphlfis. Noq-tpecific serofegK 
reaction* may be valuckaa in assessing the yaws origin of any lesion amce In 
highly end emic yawa population the sera from over 80 per cent. (ILtccrr 
1947) of apparently healthy subjects may give positive Kahn reactions. T1 
incidence of posrtrre reactions in non-specific aerological test* in the abaca 
of treponemal infection in tropical population* needs mrestigatkra- Afthoug 
full know ledge of yaws will allow a fairly accurate assessment of the trepooemi 
or even yawa, origin of a lesion, the adequate differentia non between yawa an 
ayphUrttc lesions awaits the discovery of satisfactory specific serological testa. 

T f+lmtnt — -The efficiency of chemotherapy in ayphtba b generally aaaesae 
by prolonged serological observation. Similar studies m yaws are chief! 
restricted to secondary lesions and Limited to observation penods of rt moa 
2 years. Results of therapy based on climcal observation alone are of som 
value in assessing the preventive effect but must be continued over many yean 
Serological observation would reduce this penod. Important week has betn 
reported by the Jamaican \awa Commission (1906) and Afted rt *1 (1943] 
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as regards arsenical and bismuth preparations, and Dwinelle et al (1947) 
report an excellent study of the efficacy of penicillin It is essential that the 
composition of preparations and the metallic content of bismuth salts used 
should be included in all reports of treatment so that accurate comparison will 
be possible 

Further study is required to establish the minimum amount of a drug or 
combination of drugs (a) to reduce the relapse of infectious lesions to a level 
low enough for ordinary dispensary treatment to keep the disease under control , 
and ( b ) to reverse positive serological reactions In some areas the dose required 
to produce clinical cure is very close to that required to produce serological 
reversal (Van Nitsen, 1944) One or two doses of an arsenical preparation 
have been observed to produce serological reversal m some cases of secondary 
yaws 

In assessing the results of treatment the stage of the disease, e g , primary 
lesions still present, first eruption of secondary lesions with or without primary 
lesions, relapses and duration of infection, tertiary lesions, and the season of 
the year in which the clinical observations were made, must be taken into 
account 

Prognosis — The menace of yaws as a cause of suffering is stressed by 
Van Nitsen (1944) but is not generally realized Advanced gangosa and 
advanced extensive tertiary bone and skin lesions with contractures about 
joints and muscular wasting, present saddening pictures The economic 
disability arising from palm and sole lesions in young adults is generally under- 
estimated 

Will a community among whom yaws is prevalent and syphilis is rare 
suffer severely from the latter if the former is eradicated ? Van Nitsen (1944), 
from observations in the Belgian Congo, says that no high incidence of syphilis 
occurred when yaws was greatly reduced It is important that this question 
be truly answered Careful observation is needed since other changes also take 
place in a community while yaws is being eradicated 

Prevention — At present mass treatment is the immediate preventive measure 
m practice (Harding, 1949) In many areas where anti-yaws treatment is readily 
available and free, a very remarkable reduction m yaws has been observed m a 
few years The prevention of the transmission of yaws may prove to be so straight- 
forward that simple and inexpensive hygienic measures may well be very 
effective The implementation of these measures will consist almost entirely 
m the education of the population at risk This must come in tune, but the 
necessary steps to hasten its achievement call for urgent planning and action 


Summary 

A complete description of yaws has yet to be written. Many gaps in the 
knowledge of yaws exist To mi them requires work by bacteriologists 
epidemiologists, pathologists, clinicians and hygienists Some of this work 
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mart be earned out in Ubon toner but much of it murt be done m the fidcL 
It Is hoped that the indication of uliat knowledge u UiU needed may ttimulaie 
thore With the neceraary opportuniue* to plan and undertake the rtudirr 
requited. Probably ten* of miihom of tropical people are infected mth yiai 
thu* it* lnTeaiigiUon b of more than academic internf. 
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Most haematological research in Africa on the native population has been 
carried out by workers in laboratories and hospitals upon individuals who have 
been unwell and who, therefore, are not representative of the African in normal 
health Such work is of fundamental importance in determining the types 
of anaemia present m any group but, as Burke- Gaffney (1948) points out, 
pathological research must remain without an adequate foundation until accept- 
able physiological standards are arrived at, and “ haematological and 
other normals m Africans are of prime importance ” The lack of figures for 
haematological normals in Africans is to be deprecated and is shown by the 
table given by Kennedy (1939), in which are tabulated haemoglobin standards 
determined by various authorities In this table are quoted 18 authors working 
in eight countries of North and South America, Europe, Australia and Asia, 
but not one example is given from the Continent of Africa 

The inevitable result of this absence of basic data is that workers in Africa 
have had to compare their results with standards obtained elsewhere, in the 
case of the British Colonies of East and West Africa from England To assume 
that English standards are applicable to the African in his natural habitat is 
most unwise, and any conclusions drawn from such an assumption may be 
quite erroneous 

The object of this paper is to record the results of haemoglobin determina- 
tions performed on 630 rural African school children of Northern Rhodesia 
who were examined at their schools in the native reserves This work was 
part of a health survey earned out by the writer on Lala school children in 
1947-48 

The Lala are a Bantu tribe who live m the Serenje and Mkushi Districts 
of the Central Province of Northern Rhodesia, the area so far visited covers 
9,000 square miles, the average density of the population must be well under 
seven persons per square mile Sixteen schools have been visited which are 
scattered throughout the area, seven of these are accessible by road, three arc 
within 15 miles of a motor road, and the remaining six have to be visited on foot 
with native earners , the most isolated school was on the Luangwa River 
about 80 miles from the nearest road All the schools in the distnet have not 

* I am indebted to the Director of Medical Services, Northern Rhodesia fnr 
mission to publish this paper 1 ur P Cr ~ 
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mil nut nt ion ctn cause anaemia is without question, that milana can a bo 
product tucnw u an established fact that adust eaemusis and hookworm 
infestation an product uunmi a generally accepted but there appears to be 
little in the TOT of definite proof of tha 

AH the children in thu aurrev bare hid blood uncan examined for malms 
pantBta, and tbetr itooli and urines for helminths. The apeermena from etch 
child were examined on one occasion only Thick Wood amors were tamed 
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with Field* double rain the unnea were centrifuged w th hand centrifuge 
and the Mods were impended n a *a runted aolut on of magnesium iidphate 
and the supernatant fluid war torched for err*. 

The rtoola of 1H3 children were also era turned for Sctnslaxm* mtx&u m 
imng a smpeosron of faece* tn normal saline. Tha parssrt ws* f und on acren 
occasion* bat, u the number i* to amafl, manaom infectwrri ha e not been 
incJ ded in the able girtn below Urinary achmoaormasra, due to 5 k+cm*- 
tobtMM a rrmrubly meant when reference n made to aduatoaomuai* i thi 
paper 
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Hookioorm Injection 

Table III gives the figures for those children proved to harbour hookworms 
(almost certainly Necator amencanus) y and those whose stools were negative 


Table III — Haemoglobin values for hookworm infected and non-infected children 



Number 

Per cent with 
hookworm 

Hb mean in gm 
per 100 c.c. 

. 

Range in gm 
per 100 c c 

With hookworm 

209 

47 

12 3 

8 4 to 15 4 

Without 

331 

j 


12 3 

S 4 to 10 1 


It is tempting to assume that the identical means for the haemoglobin 
values for these two groups show that hookworm infection is not a cause of 
anaemia in these children, thus confirming the work of Dick and McCarthy 
(1946), who showed that there was no difference in the red cell counts and 
haemoglobin levels in 64 askan with hookworm and 15 whose stools were 
negative The stools from each child were examined once only, unquestionably 
if it had been possible to examine the children on more than one occasion many 
more infected children would have been found Even with one examination only, 
the hookworm incidence is 47 per cent , with so high an incidence, many sub- 
jects must have been included in the non-infected group who would have been 
proved to be positive on a further examination If hookworm infection does cause 


an anaemia, the inclusion of infected cases in the non-infected group would inevit- 
ably lower the mean haemoglobin level of the latter This may have happened 
in this senes of cases where the true hookworm incidence is probably m the 
region of 75 per cent 

Commenting on Dick and McCarthy’s paper, Wright (1946) advises 
caution in accepting the idea that poor diets are the main cause of an apparent 
hookworm anaemia, and that hookworm infestation itself is not a cause of low 
haemoglobin levels 

As far as this present survey is concerned it is wisest to adopt the attitude 
that, as there is a very high hookworm infection rate, and also a low haemoglobin 
level in these children, hookworm infestation may well be in part the cause 
of the prevalent anaemia Unfortunately, hookworm infection is prevalent 
throughout the district, and it has not been possible to compare a hookworm-free 
area with one having a high infection rate 


Urinary Schistosomiasis 

Table IV compares children with S haematobium ova in their urines, and 
those whose urines were normal 

ch ™ e - a , s ‘ Brnficant difference in the mean values for infected and non-infected 
the men mf 'n T^ £ ' nea T 1 y ei B ht tunes the standard error of the difference between 
l. , , T hls , 6 \ OW8 that children with urinary schistosomiasis have definitely lower 
haemoglobin levels than non-infected children 
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Ta*lm TV — Hctiaocsi* r< lvttu or Mtnunj, runcrm aa> Msa-reracrm 


llaemoflotpai arjramn per 100 cju 

Children ah 
achotnwirn aai i . 

Chxkfcm wMboat TotaU 
achletaaomhak. 

* 03— t-71 

« 

3 


— S-+3 

o 

1 


— 10-H 

[I 

13 


— IChiJ 

IS 

IS 

31 

—11 SJ 

+t 

*2 

106 

— ttw 

as 

» 

l"> 

—1 49 

37 

107 

134 

— 1J *5 1 

I? 

« 

191 

— lit) 

7 

S7 

64 

—IS 43 


51 

— £ 

— IS 71 

• 

S 

* 

-16-0 . 

0 

1 

1 

1 l*cm|W»n mean fm- par 1 00 ce. 

1 TO 

II S 

•WO 

173 

«0 

15 3 


Lh^crerrta betwaea m m *• 0 l pm 

flurdard emc cf tha diflereaca brhrrm mcani — M 17 fm. 
P«rant»Aa with •dtwfcjapcniaw* — 17 


It has lirady been demonstrated in Tible II that the younpa- the children 
the lower «re the haemoglobin levels tf the srerigc «gr of the children with 
•chtstosomiam t* lower then that erf the uninfected children this rrocld sccmmt 
for the low haemoglobin level* in the former group In Tibie \ * re compared 
the height* of uninfected *nd infected children. 

TwJ V — 5cKirro*3'i! ua m<d tmoarra. 


Nnmbrr Mm baifht tnrba*, Rjna» in inrWn. 


With arfuatoaorruiwi 160* Si H twicr 46 to cm re SJ 

U rSout 490 U~U 41 S3 


Rrfcrroc* (ooawma n TibU IL 

Fran T*bU \ n * apparent that tha mean btijht nf tha children with KtatoanMiw 
n irti than thxt for uninfected ehJ O rcn the tiiffcrmcr btmnn n too kiuB to account 
for the low btrmotjkjbcn mean of the thildnn » th *<±j**cao«ima«i It can then fora be 
cooduded that the km haemoglobin lev d of tb* infected children t» probiWr due to thci 
tnfcctKn U, apart from l>.*, the? are comparable with I ha uninfected duldjtn 

Schato*omia»)» u not evenly distributed through tbe d *tnct uneyed 
consideration of this point giro not her method f unobgatinc the rdatrooslyp 
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between schistosormasis and anaenua in these children The Lala inhabit two 
distinct types of country, the majonty live in the region of the Zambesi-Congo 
watershed at an altitude of 4,000 to 5,000 feet , the rest of the people live at a 
much lower altitude, of about 1,500 to 2,000 feet, along the Lukusasi River, 
which receives the streams and rivers running down the Zambesi side of the 
watershed The schistosomiasis incidence of the north-eastern part of the 
highlands area is very low (5 per cent ), that of the south-western part of the 
highlands area and all the low-lymg valley area is high (41 and 49 per cent 
respectively) The data for these areas is given in Table VI 


Table VI — Distribution of schistosomiasis 



N E highlands 

S W highlands 

Valley 

Total children 

277 

160 

193 

Children with schistosomiasis 

13 

78 

79 

Percentage with schistosomiasis 

5 

49 

41 

Mean Hb in gm per 100 cc 

12 9 

! 12 1 

11 6 

Standard deviation in gm 

1 2 

0 9 

1 2 

Range m grammes 

8 4 to 16 1 

9 8 to 14 7 

8 4 to 14 0 


The hookworm and malaria incidences are similar for all three areas The 
valley children live under very different physical conditions compared to the 
highlands children, their relatively low haemoglobin level is in part due to this , 
however, it is considered that the high schistosomiasis rate is also a factor in 
causing their anaemia The interesting point is that the mean haemoglobin 
level of the children from the S W portion of the highlands is low com- 
pared to the mean of those living in the N E part, the higher upper point 
in the haemoglobin range of the latter group is also to be noted Apart from 
the high incidence of schistosomiasis in the children from the south-west, 
the conditions under which these children live are very similar in all respects 
It would thus appear that urinary schistosomiasis is a definite factor in the 
causation of anaemia in Lala school children 

Malaria 

Table VII compares the haemoglobin means of children with and without 
malaria parasites in thick blood smears The children have been divided into 
two groups, those who w'ere examined during the rainy season (November to 
April), when the transmission of malana is at its highest , and those who W'ere 
seen in the dry season (May to October), when the transmission of malana is 
at its lowest In the first group are children from the NE lughlands area 
this accounts for the high haemoglobin means here , and in the second 
group arc children from the rest ot the highlands and the valley area 
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Total 

'rrvrtitaj* 

xh 

lib mean 
am. peT 
1*0 ta. 

Rat#t 

fm. per 

100 oc 

Croup I Noe 

GtUdran wfrti malaria 

117 

4* 

1M 

8 4 to 11 4 

to April 

wirboui 

It* 

- 

IS 1 | 

1 * 1 to 18 1 

Group 11 klrr 

Ctnkkan with matari-i 

m 

m ) 

It T ! 

| MtaUT 

to Oct. 

without 

176 

l 

11-* 

1 6 4 to 14 * 


The diffepeDce in the racaca in each at the fwt> frrouf* n no* of mj atrrttticaj 
aicniBcane*. 


As fa the case of book w onn infection the h gh incidence of malaria probably 
roam* that many cases hrre been cbsaified «i negative which would hare been 
found to bo powtfve on subsequent osmmationj. The argument and conclusions 
made in the sub-section on hookworm infection apply to this snb-secdon. 

A* only thick smears were examined, it has not been posrible to give 
accurate figures for the apron of plasmodta found Ln this survey PiuxmoJrum 
fain partem is the commooesi parasite but P trrsx seem* to occur more frequently 
than a Ltnal in East Africa, where vrvit infection* art only infrequently seen, 
(Bbxx, 1945) P mulsrtm «i seen on i few occasion*, hut P oraJr was 
never diagnosed 

Multiple IufecUtms 

In Table Mil corn prison has been made between children with urinary 
schirtosomiarrs only and those with sdustosomiasts malaria and hookworm 
infection. 

Tana VIII — Hcrwoeojosre unu veutna nuuarrtc ncrrcricv. 


Quldreo »ttt *chi«a*c*nj*xo «th 
Cbddrtn » rri aehntoMjaeu i, — jl — r* 
ud t ffkWWl B 

It a iMetesam to cm that children * nh urhutowenwaci are P« moir aiw-rtoc hen 
tfwy are burdened wrth an added hookworm and maianaJ urffetxm 

Enlarged SpUtn. 

Table I\ ahowa bow children with a palpable apleen compare wuh children 
wrth out a palpable apleen. 


Number ' Ifb pwa m frn , Ran*' » pa- 
per 100 e, per 10* 1 , 



117 * 4 to 14 0 
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Table IX —Haemoglobin levels and palpable spleen 



Number 

1 

Percentage w ith 
palpable 
spleen 

With palpable spleen j 
Spleen not palpable 1 

224 i 

400 

[ ir> 



Hb mean in 
gm per 
100 c c 


Range m 
gm per 
100 c c 



Difference between mean*; _ *=0 7 

Standard error of difference between means = 011 

The lower mean haemoglobin value of the children with a palpable spleen is statistic- 
ally significant as the difference between the means is over six times the standard error 
of the difference 

As in the case of schistosomiasis, this low value for children with a palpable 
spleen may be due to a higher spleen rate for children in the younger age 
groups That this is the case is shown m Table X> where the children are 
divided into height groups The mean height of the children with a palpable 
spleen is 3 inches less than that for the children in whom no spleen was palpable 
This difference is sufficient to account for the lower haemoglobin mean of the 
former group 

Table X, — Palpable spleen and height groups 


Height, 

inches 


Below 48 
—61 
— 64 
— 67 
— 60 
— 63 
Over 03 


Approxi- 
mate age 
in years 

Below 0 
— 94 
—11 
—13 


Number \s ith 
palpable 

1 spleen 

Number without 
palpable 
spleen 

” i 

Total 

i 

Spleen rate 
as 

percentage 

1 14 

14 

28 

60 

j 30 

32 

i 08 

53 

00 

S5 

146 

42 

59 

116 

! 174 

34 

1 39 

80 

, 128 

30 

1 13 

43 

60 

23 

, 1 

27 

30 

10 

224 

406 

» 020* 


Mean height 63 3 inches 60 3 inches 




* Reference footnote to Table II 

As the age increases the spleen rate decreases This fact may account 
TabIeII° W haem ° globm means for thc lower a ge groups as demonstrated in 
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Sduiluy 

(1) The mean haemoglobin value for 030 La la acbool children of Northern 
Rhodewj wii found to be 12 3 ± 0-05 grammes per 100 c.c blood. The mean* 
for the icxes were *miUi 

(2) The mean haemogiohin value progressively increase* from the youngest 
to the eldest age group 

(3) The mean haemoglobin value for children with hookworm infection 
tru 12 3 gramme* per 100 C.C. the mean for children vnth negative itooh 
wa* alao 12 3 grammes per 100 cc. 

(4) The mean haemoglobin value for children with urinary *chi«o»orouws 
ua* 11-6 gramme*. The mean for children ruth normal irrmea tm I^S 
gramme* per 100 C.C. 

(5) The mean haemoglobin value for children with malaria examined 
during the ram* was 12-9 gramme* for children with negaUve blood trocar* 
the mean art* 13 1 gramme* per 100 c.c- In a group of children examined tn 
the dry weather the mean* were 11 7 and 11-0 gramme* per 100 c.c. rcrpcdrrely 

(6) The mean haemoglobin value of children vnth a palpable iplcen wu* 

11 8 gramme* per 100 cc. and for children without a palpable apleen wan 

12 5 gramroea per 100 c c 

( 7 ) The mean haemoglobin value* for children with and without uctbemia 
uerr 12 5 and 12 3 gramme* per 100 cc reaped! vely 

(8) The effect on the Lata diet on haemoglobin level* t* briefly roenboned. 
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OcfdCttl from cifcul* tinea. 


The remit* In healthy people suggest to define the norm*] range of the 
umjJin effect (tender the conditions of the present expertmenu) at a minimal 
blood-tapir Icrrl of GO mg percent. The mean blood-sugar level at the height 
of the nwilin effect tt at low a* 45 mg per cent. The itrocgert haulm action 
wrtt noted at 1 1 mg per cent, tn a pellagrin, which attained in three tests blood 
augar level* below 2D mg pci cent. 

The lasting blood-sugar level of pellagrins was mostly near the lower 
hunt of the norenal range •oroetunes even below it (tn one case, S0 mg per 
cent). The mean value (83 mg per cent.) wu distinctly lower than in healthy 
people (94 mg per cent). Because of the low mitral level, the decrease 10 
pellagrins (mean value 39 mg per cent) differ* from the result In normal 
hu man* (mean value 23 mg per cent) to a lesaer extent than would be expected 
from the figures of the minimal Irvtia. 

For the total turface-area obtained by graphic integration of the curves, 
however the difference of the figures fo peOagrrm and for normal ha mans i* 
greater than for the respective minimal Wood augar lereR In pellagrins the 
mean rnsulm effect a represented by the blood sugar decrease (39 mg. per 
cent.) amounts to roughly 170 per ecru, of the nxan decrease in normal beings 
(23 mg pe cent.) but, if calculated «a surface ireaf^I nirn. 1 ). It amounts to nrrf 
leas than 222 per cent, of the mean normal figure (325 ram. 1 ). This difference 
rmphxsrze* the fact that the inattlm bypersemrtrmr i even more manifest by 
(he absence or msuffioeno of the compensatory blood -sugar adjustment than 
by the trees vrrt scale of its primary decrease. 

\ f cndenccd by Figs 1 to 3 the areas of peUagnns and normal humans 
are overlapping to Urge extent only foe the minimal blood -an gar lerelf (Fig °) 
in fact 36 P« cent, of then total number ra peUagnni are si Ohm the bmitf 
of the normal artge the reapective figures are 29 per cent, for the Joels after 
5 hour* and 23 per cent for the surface- areas. 
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number had to be mterropted prematurely by glucose ingestion, iatrarenou* or 
Ortb became of severe cerebral mardfestattona. It should be strewed that in 
tbeae aw bypoglyciemk: phenomena of atrtonerrue origin did rarely precede 
tbe cerebral aigns or were very alight 

Table \ gives a aurrey of the experiments interrupted for hypogiycaesoc 
manifettadoni 

Tam V 

(BMwnn DfnncniD mcacs* or kttocltcaxvic jtAjnjrmncwi. 


iMAuupted t mini* 

Ul*iri^ttd t AokumAl 

Inlen-tyxed *ft*T 

Uttrrupttd 1 

Ml tided -wear lord 

blood-turw Wrel *hb- 

rW of IS of. 

ta «rln of T«i 

sHthki ltOmimrm. 

hlMamwwows, 

%wWsa. 

MniAlriw. ' 


Coitmacr 

The ImuGn-hj’peraeitthhity of pellsgnoa cannot be related to tbe nutritional 
management of the patient* at the time of the testing. Since the beginning of 
the insulin era it i* well known that abundant ingestion of carbohydrates in 
crease* the maulifl-sensttrrity This fad became evident in the early animal 
eipenmenti for inaulin assay In human bongs it was later confirmed by 
Falta et mL (1933). The pellagrous bypersenaUivny however is beyond tbe 
range of rsmtioo* brought about by dietary changes and not influenced by 
\h rm it m invariably present in nutntxmal conditions, in which beshhy 

humans showed normal sensibility 

Approximately at the time of ettr earlier publications McIvttsi and 
Btnn (1937 19®) reported on tbe inaul'm tolerance of tbe alb mo rat in 
vitamin B deficiency tbe authors experimental reaulta are In fall conformity 
with our climes] observations. 

Tbe mvmal *Gxre> mnw hi*h>y rraatset to e mu l 'to H tn » aiwtsnd daily Woecborrr 
of 200 uswtt pvr ka fev 3 days wttfaotrt dsweroihk rtStrta — an seneuot correapoodma to 
12,000 umti (Wy lor hpcn*n bein* erf 60 k* wri*lxL 

Plsevd upon diet eocrwolo* a o cfawroffl, rod only bmD nnati « rtmatritea 
B- factnra, tbe ran, After dwrWfl* wet*}* Ioaacs of B to IS per cent, were rrndrred 
<s»n*tt»e aixJ tn many instance* kiQed, by tfaOy doer* of e*Jy ^ Pf* 1 ~f aae 
OTthtrf iba jnSoho <U* prewcajaly Colcr*«L The mb-wd rfVrt of bmAki eannnr 
b« captained by malntJtnnwi, m coeercJ *eam*i* drprrred of all food *h»ctf no cwriad 
Artwrtmtr to m*ulm in » umo per 4 down, ynul they bad 

more in body wv^be Rat* sBowrd to drretv wer*bt (o^ea of 17 to 20 per erne on 
SttiLn-B free dwt, •oppienwcted with amp* vipphea of easraan-K «wpl« wers 
found to icfrrsw e»>b daily do*cs of 20 unit* of ferulm per W 

The arguments suggesting adrenal damage as the feasible cause of pd 
temu inaulin hyperaemitmty were art <*rt in the introduction to the present 
piper Although some of ^ mu a interpretaoooa supporting this conjecture 
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are now controversial, the conception as a whole can be maintained In this 
respect the abrupt appearance of serious cerebral manifestations of hypogly- 
caeniia not preceded by the customary phenomena of autonomic origin is a 
notable fact As shown by Cannon et al (1924) and by Houssay et al (1924), 
the autonomic disturbances of hypoglycaemia are induced by the release of 
epinephrine from the suprarenal glands 

On principle, insuhn-hypersensitmty can be related to the following 
factors (modified after Soskine and Levine, 1946) 

(1) Inability of the liver to maintain a constant blood-sugar level in 

response to hypoglycaemia 

(2) Deficiency of hormonal insulin-antagonists 

(a) Anterior pituitary hormones 

(b) Cortico-adrenal hormones 

(c) Thyroid hormone 

(3) Delayed destruction of insulin in the body 

Evidence of pituitary or thyroid insufficiency as factors of pellagrous msulm- 
hypersensitivity is not available 

In leucin deficiency, hypertrophy of the hypophysis was noted (Mann et al , 1945) , 
otherwise, there are no convincing reports of pituitary damage in pellagra and experi- 
mental B- avitaminoses, especially canine black -tongue , in fact, in most investigations 
on nutritional deficiency, not much attention was paid to the pituitary body 

Information on thyroid damage in B- avitaminoses is also inconsistent In pantothenic 
acid deficiency, Morgan and Simms (1940a) found thyroid impairment, interpreted as 
signs of diminished function, in grey rats, but not in white rats and other experimental 
animals In pellagrins, Susman (1930) noted proliferation of the thyroid epithelium, 
fibrosis and pigmentation as a constant feature The basal metabolism of pellagrins, 
however, is within the normal range and the cholestenn content of the blood serum low 
in contrast to the high levels in myxoedema (Mainzer, 1940b) The presumption of 
hypothyroidism m pellagra, therefore, has no factual foundation, and the description 
of a subthyroid form of the disease by Shellev (1930) is based on rather superficial 
analogies 

Nothing is known concerning delayed insulin destruction as a possible 
factor of hypersensitivity in pellagra 

Since our earlier papers the outstanding importance of liver impairment 
in pellagra has been stressed by numerous experimental investigations on animals 
and clinical observations in human beings Hence it remains to review its 
possible influence on the insulm-hypersensitivity of pellagrins with refer- 
ence to 

(1) The experimental and clinical findings of nutritional liver damage related to 
pellagra 

(2) The r61e of liver impairment m the disturbances of the blood-sugar regulation 

The Italian workers on pellagra of the nineteenth century had already described liver 

changes, especially fatty liver, but also necrosis, cirrhosis and pigmentation as a common 
occurrence m pellagrins (Harris, 1918) More recently, atrophic cirrhosis and pig- 
mentation vas noted by Wilson (1914), fatty degeneration by Bigland (1920), and 
L^ruchfteld (1928), fibrosis, fatty infiltration and focal degeneration by Susman (1930) 
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In an etwnttr* obaemtioo eeriee from SniMmisera'j <1537) dkiic (+40 am) Cnr 
damage, fatty tnfikmioc or other ktsjwirmaia found in 92 per etna. 

In canine biaci-tooguc due we the couweroan cf human petiam, Roatzu. (1929) 
repoewt on fatty btffltmioe of Btm (end kidnty \ Thera U no nttil to iutw the ~im 
dt further rriertnere, *L-c« to fact, *11 tama picut who paid mau t o p to tfc* qootioo 
b*tr reported th* «ma finding*. Not th* fvcsi, but then Inttrpteatioo, wu aetranrkl. 
indeed, the bro dwnage »» tncwtly interpreted m du* to interanrem dirwr infection, 
■worm Icfctrwicei or fin*] rtirritirn. Se>, nm meat f the newer mooograptxi do rwt 
axsenem on the aubjea (Btcotni end PnacorT 10i0\ or 1c for word* (T+rtO* *rxi 
Cat**, 1947), Only Rsnn (1941) treat* the nutter *drqtLettiy 

It wa» only after unrtrmlin* by entail nprrmma the mrtrftkrrul facto** effective 
In hepatic denote, that Gtuutxn «nd Gdxuax (1943*) stadmoc* lyrtemnk rtudy m 
peQefrfni by brer biopry In the pellagra rrt»c* they regukdy found fatty kfihmfcet, 
fin* or roarer cnrrerporidiDg to ** k uawl ty wtaefa mewled mote or kw completely when 
treated with bog atcenacfa powder 3Vh*a treated with rynthetic B-ehamitw (*e Dttt 
« tract) th* fatty ki f Irm joo did rrx dktppotr in eprte of th* cu re of other pcfUgn meed- 
fettatiom, oe did ao ordy elowly lo adult peiUgrtna, lncr*rg>lett)y cured or after repeated 
nrlapaee, h*enK*hrt*Q*to*i« (depoaitioc of iron cocatamiuf pitinrxrt) and fkwBy fibrrwk 
derelcwed, producing m extreme cum pigment cirri****- Thn final Hip «n o fa ac rmJ 
in 12 5 per cent, of aenri of 110 pelljgrtn*. 

A* air coed there, the mitrOto&al ccncrptiofi of Etct dtvteae b\ peflagnna 
n batted on the rtruha of animal apenmentt, Out of tn oro-wh elating number 
of inrertigatKmt, *om crime* cantrareraiai, the fact teem* to emerge that mitri- 
tkxtal deficiency may induce two kind* of Irtrr damage fatty mfiltratwa will 
derriop In deficiency of lipotropic factor*. 

The daaignatiori lipotropic «i oofruwi by Bert et al (1935). lipotropic action 
*t( found foe choUn end ra rrracuraan *i wtH aapyrkkiain (Ewoli-, 1942), cywku rnethiown 
end (naertol (Gtrw end KtcHmtr 1941). Th.* Lg»atrop4c factor* ere efftetree ag*m»t 
Hetty inflitretwa with trigiycancW ( fatty fit-beer), e* well u with cboieeterio-rtter* 
(eboirwt-rev-f^; 4i r» p ehiwuth tn h*hec degree ta the farmer ceee then the Utter (Dm end 
REWT 1933, 1933) they ere ectire egemet eery ddferem fa fl uen cee ferourehU tn fetty 
infiltmtoru .J 7 rr ev re i rt dboieeterin fewitn*. etetrwdoQ, emedor prtuimr borraone end 
Irrer po ra ooe. ChoCn end tnetheoofci mey be urbefcruSed trctpcocelly eioce exxh wjbetenen 
m*k cneUbU the methyl ftrsap n ec ee e ej y foe the tnofcgicei eyntheet* of the other otic- 
ThU proem of t ncucteth yt» bee b«n ibown to teke pbcm in htenwy being* e$ well 
e> to different fibexxtory enircaU (Du \ kuxato, 1941, 1943). 


On the other band, defiaeocy of ndphdJ'Contaimng ammoadda, t 
methtomn and cyitin, may induce focal hepaoc tweroaii and haemorrhage 
(GtDkiT and GouiaLaTT 1339 1912). Both fatty mfihratiori and neert** 
may be followed by fib rota, a derdopment whicb a more or lea* prerented by 
metlwmm or cholin feeding (Dajt ef afi, 1942). If not fatal, maaatte hepatic 
necrota will finally produce embtma with coarae nodular hyper platsa ( poet 
DeavtJc acamog **) (Gltkx and HuOWOKTII, 194-U, 1944b). The fatty infil- 
tration may progtea* to dtffute hepattc fibrtwu fdatawl portal orrboau). There- 
fore the two final atagea of nutriuotud frrer domaga are different aettologKany 
a a well u morpholofyodly 


TV>* BftsD^ociCkl tfa a oty of ti* prtit^r* Irtrf tt fojnJ^d on crp'rrrtwr^tii fiocfcoft. 

prnoi«u»y t+ ficixiri cf th« #Knm B iwp « w«0 « cyttin m* u*»Lcn, 
two emiaial mioo-wade and rawwi of high reiw pmee m, er a tfagetfa er d efloem 
m mtntxml coewGtmcw i-chwrcw>i petUgre. Ttaw, with reference to Peer to pwrow ru. 
two theonc. of p^lagra aewUngy «n etitedy oppo^d, ate coniin* together 
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Wilson’s (1921) theory of high value protein deficiency, and the theory of a specific 
vitamin deficiency put forward by Funk (1911) and Sandwith (1913) and substantiated 
b> Goldberger and associates (1915) The two theories have also been amalgamated 
with respect to nicotinic acid, since the essential amino-acid tryptophan has been found 
to be its biological precursor (Rosen et al , 1946) Likewise, Mellanbys (1934) idea of 
a Cl toxamin,” a toxic factor present in maize and effective only in simultaneous nutritional 
deficiency, has fused with these theories, since, os shown by Woolley (1946), maize 
contains an antivitamin, a pellagrogentc substance increasing the minimal need for 
nicotinic acid 

It is a well known fact that liver damage may induce disturbances of carbo- 
hydrate metabolism in human disease (liver cirrhosis, acute yellow atrophy) 
as well as in animals (coccidiosis of rabbits, liver poisons) Decrease of the blood- 
sugar was noted in phosphorus and chloroform poisoning (Mann and Magath, 
1924 , Mann, 1927), but this is not a regular occurrence The same observation 
was made in diffuse human liver disease (Conn et al , 1938, Lichtwitz, 
1942 , and others) 

Numerous investigations of sugar tolerance, using peroral or intravenous ingestion 
of different sugars, were earned out in these conditions, otherwise clinical research on the 
subject is scanty Experiments on insulin sensitivity in human liver disease or liver 
poisoned animals are not reported Shay et al (1931) studied metabolism of galactose 
in human beings, in some expenments also under the influence of insulin , similar studies 
were made by Roe and Schwartsman (1932) m humans and rabbits , but these investi- 
gations, concerned primarily with galactose metabolism, dealt with insulin only incidentally , 
furthermore, pertinent facts were not observed Buerger (1930) tned to make use of the 
initial hyperglycaemia induced by some earlier brands of insulin (especially the Wellcome 
brand) as a liver function test This hyperglycaemia was brought about by some impurity 
of the insulin preparations (later eliminated), and since the author made estimations of the 
blood-sugar only within the first 30 minutes after injection, he missed the opportunity 
for an investigation of insuhn-sensitivity in liver disease 

Mann and Magath (1923) found the insulin effect on the blood-sugar 
more tardy after partial or total liver extirpation than before , it results from 
their experiments, that the influence of the liver on the insulin - blood-sugar- curve 
is manifest merely in the compensatory rise to the initial level 

As reported by Nobel and Macleod (1923a, 1923b) and by McCormick 
and Macleod (1925), the extent of insulin hypoglycaerrua and the subsequent 
rise of the blood-sugar are closely related to the glycogen stores of the liver 
Nevertheless, depletion of liver glycogen cannot account for the persistence 
of insulin hypoglycaemia m pellagrins, smee the insulin-hypersensitivity 
remains unchanged for many weeks in spite of abundant nutrition and gam of 
weight The glycogen stores — it must be assumed — even if insufficient m the 
beginning, would have been repleted 

If not the unavailability of liver glycogen, the insufficiency of neogly- 
cogenesis from non-carbohydrate sources, must produce the tardy and deficient 
sugar output to the blood Neoglycogenesis is claimed to be inhibited by lack 
of cortical hormone (Jensen and Grattan, 1940 , Grattan et al , 1941), but 
liver damage may also interfere Actually, the persistence of msulm-hyper- 
sensitivity in pellagrins in spite of clinical cure is well in line with the persistence 
of fatty infiltration of the liver, despite cure, as described by Gillman and 



J40 EtMUK-HTrttuKimvirr » mixatw* 

GtLLMA* (1945b), and their ttat cm ent tint mcotmi: add bo no curative effect 
cm tin* manifest* tion. InvestfjatKm* with cboBn were, apparently not nude 
by the South Afncto autban dot by DUT*elve* at the time of chit experiment*, 
neither dtattn nor pantothenic *eid were commercially available Therefore k 
rtmwn open to question whether the deficiency of neogftrcogenetii 1* due to 
irrer dit r uge or to com co-adrenal Impairment Animal ex pen men t* on irmilm- 
•euitrrity in r a nin e black -tongue, in pantothenic aad deficiency *od in chobn 
and protein deficiency will probably fire the definite anawer 

Sumua*t 

Pellagrin* exhibit with notable regularity hyperaenamnty to maul in. In 
two-third* to three-quarter* of patient* «mall do*e» of m*uhn (5 urn a tub- 
ccrtanetmily) induce a fall of the fan trip bkxxJ-tugar largely exceeding the 
effect in normal human* and not Infrequently progre**ing to letch between 
10 and 20 mg per cent- In a quarter of the ex penmen U aevere cerebral mam 
fe*tafion* of hypoglyoemia would appear abruptly often not preceded by 
tatco-omk phenomena. In matt case* the compensatory n*e of the blood-*ug*r 
to the rnrttal level b tardy and incomplete it may be entirely absent. 

Two organ* imp heated (with other*) in the regulation of carbohydrate 
metabolism, the adrenal gland* and the Irrer ahenr aerert anaiorrucal damage 
in moat pellagrin*. The adrertala present enlargement, lipoid depletion, oecrori* 
and haemorrhage in the Grer fatty infiltration, focal neerwn*, fib row* and 
haemochromatoai* arc reported a* regular finding*. 

The hver impairment t* probably induced by defioenae* of choiin and 
high value protein, the adrenal damage by pantothenic add deficiency 

Some argument* are in favour of the adrenal damage ai a factor effect! re 
in the insulin byperaewitmty of pellagnn* there art numcrcai* and important 
dint cal analogic* between Addiion a diaea*e and pellagra, an apparent b+o- 
chemic*! identity of the disturbance* of intestinal *b*orpt*on in both dbe*«s, 
and the frequent absence during the Hypogiycaemi* In pellagnn* of autonomic 
symptom*. produced by epinephrine output. 

On the other hand the poaaible rhic of pellagrous hver damage in bringing 
about the phenomenon of insulin hyper*en*Jtmty t* atrongfy suggested by 
ku e m gationa of the 1*« few year*. 

The insulin hyper*eimtmty cannot be related to depletion of the liver 
glycogen store*, iince it will perust without exception after restoring the nutri- 
tional itate hence it mutt be due to mrufficient neoglycogtnena from non 
carbohydrate source*. 

Since cortical hormone* are implicated m neogiyeogeneu*, and the I ree 
ia the *ite of this biochemical transformation, the pretent ob*erv*tmm do not 
*ohr the question. Tilt* i* expected to be finally decided by animal experiment* 
on inuilm-aemjunty m canine black tongue deftoenae* of cbolin and high 
value protein and pantothenic ad deficiency 
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CBttH LLAJt AJJTCT Of KTXAL ATAXIA 


W 

po^cnor root ganglia were demonstrated u well u grower k»km» of Chirk t % 
column In which acarcej_T a ceB an norm*!. Tbia confirmed an early obserra- 
tion of H tuo.t m 1914 The cbc to be described Wow illustrates the apino- 
cerebeUrr dement, and, iutereatiogly enough, when first examined by a young 
ph Twain from England familiar with neurological technique, btrt nnfimPiUr 
wtth these ayndmme*, waa diagnosed as a cerebellar abiotrophy 


Caa* aaroar 

CA&, maW Chimae, tjed 6S wr« admarted to the General H capital, Skifapcar, 
<wt 4th December 194 A for manbocaa of the e iLf nr ut ira, unrtasdlcwa* in w aflcfag «jwl 
STwhMi WlndneM of the left aye of 5 wweka didst**!. 

Tha symptom* ap pwcad few week* after h* had kwt Ma fob w hand -carter Not 
ha\tn* much moewy b* *lrpt on corcrcd p a rtmect* end ate -rrry UnJ*. Nombneaa 
appeared errer the band* and feet and pre-ad centrally to imrofra the ana* and th*iw to 
that on winitaakwi tha cfiital pwrt# of tba ertrerrthie* were more numb tlas the peonmaL 
Together whh tfai* there waa an inabdhy to tia* hi* finfen ahrcfi pro^rcaaed to that hi* 
friend* had to feed hfrn- Wafkio* beewrw moee and rtwea difficult, untd eTentuifly 
«u bedrtddtts- 

On rrammatkat, the jwtiant waa arartrd dW man wkfa dry numb *Uo, mentally 
ajmbatje. Tha left eya in* bbnd frrrn leucoma. while the n*hi «M normal. Tbrr* 
ru no ny*ta*mu*. Artftilar itorrurtrti* and dermantn of the acroturo ware preaant. The 
toogue edtfe* were *mootK No muscular wrskxwaa *u found fa the upper or lower 
Limb* but there waa *rr*a ftwo-ordirwtioa inteotaoci tremor arui dyametn* ot» perfbemioc 
tiw ftntrr-noaa WKd lwa!-tnea te»t*. Dyadsadocbckirwala w#» present. Tha fait vna ataafc 
and aaBun* lenpoaHhte without aaawtancr Rtrnheratirn a a* not pteaent. Thrr* waa 
rery *hght impairment of aenaaraon to touch and pinprick orrr the hand* sod fret, but 
thrt a a* tart aufticaem to account for th* i tm , NrtfhaT the vacation nor tha pcaJckm 
arrwc »n affected- Tha calf imwdea were tender on deep preaauxe and tha Ceatlcuiar 
•crsaslwo was present. AE the teuton reftrecawera abohabed. TNe abdominal reftere* were 
normal and the pbartar reaper*** fieaw Sphincter control wa» mairroioed. 

Tb* ccrebcoapcnal Dual waa normal The Kahn tart waa Detatfv in both errebro- 
apenrl fWal and blood. The fartnc trrt tnca] showed an abaenee of free bydroeDoric 
aod. Tha red cell count waa 3 3 mJbou and the haemoglobin wa» 109 trammea. 

He was put OB a liber*] diet, with supplementary milk and eggs, aod giren 
a course of ruconnic sad and nboflsvm. By the tenth day of treatment be 
wc* alert, tajkatire and amiling The tongue had returned to normal and the 
acrotsl dermatitia was dearmg up. The mco-ordinsikm and stasis were tldl 
present, but he could walk unaided. EisraJoed 3 month* hter hit general 
appearance was good and there waa no endence of a Utna. The red cell count 
was -1 5 million and the baemogtobin waa 12*4 gramme*. Free hydrochloric 
sad was atiU absent in sB the a pea men* of the gaatric test mesh 
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f JM* < - % Ol Jtw\ M ^ ^ 

1 r r I M Mn > 1 f* < t» Ih to r 
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OHHTAHV. 


sw llu mut J Ut \r* m mi j u 

ho* v,r Hnrna Hi \r* thr M>ricJ\ In l<n oncoftt dn'im ui died 
II , > I cl! > o o tr \vh*» w n rlr rd ** Hi ^pn i I°2I 

V \ a n |'nv j t Vcrr* tf\ m \1 r Jo mt (jimp <min m IS'h Mr 
Kf ^ i :*i Tuich ; *ct i cd with il c ( ojo ml Ohitr tnd \ tt to I now 

tlvi j* t v r unhra!*h\ t*jt c * f the \fnem ( >1 mir tonditmn winch were acta 
t * VfHn * * M Oipmui'I ** ( oHnH ^rcrc ? m \t tin timr IH Man os 
lut 1 co rr Ih trr r r »m Chun md the idet nf tropitjl truhinr ur* duett cd, 
the *c ul lw-wr ?I c u tnditi *n of the I onJ m ^hml of I rnpail Medicine md 

ll^unc Kj to un Jm* Ivrhtnd the hid much lo do with tin md it 

i mht Jut th»- p rt hr ph cd m it hottld be mure widrh rcLoruuml thin it 
h b^rn llicn we h.nr the S ttrf rp S ttfrrtt HuJbttn, the /rostra! Dtini<tt 
Itullr' i md the li slltfjr nf /i\nrnr ill of thi preitc t \ilur to trnpicil workers 
Hi an had much to do with the fnundittn i nf the c md Mt on their mut ipcmcnt 
ct* lie aho joined in Is V s * the ( untmttce of MiniRrmcnt of tlu 
Sc-irncrA I Io r pit il Sfy v m\ ( the ho b i r 'oenttd with the tropic d school md the 
4 omie nf tropurd n c r and wi i \ ice-JVc ident of tint SocictA it the time of 
hr dnth 

In Mew of hi \ rnt erne r to tropic d tncdiunr our Sntictx elected him 

m Honor ir\ I cllo \ in I c> 2 1 . and liter on he win \cr\ helpful tnd tune in the 

cmbh*hmcm of Min on lion r, our Hcidtjumcr\ opened In the then Hitisu 
<n V*Atr^ on !7th Mirch, 1 l H2 Hi m> w v il<o interested in the Lnerpool 
Srhool of fropicil Medicine iml wi^ r \ Vtcc-PrcMdcni there i welt Out^ulc 
tropici! medicine he hid mint oilier icmuics fur cximplc, he wu G nernor 
of Mmntnr 1921 to 1930* *ind when he retired win churrnin of the c\ccuu\c 
committee of t lie Ko\il College of Science nnd l cchnolojn 

Sir Hr RID nr Win of I modest ind rctirmp rnturc* clnrmmp to meet it ill 
turn- ind i ^cncnl fnountc He win crcitcd C M G m 1907 ind G H in 
191 1, md promoted K C M G in 1918 ind G C M G in 193S 
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CORRESPONDENCE. 


“DDT SPRAYING IN BRAZIL ” 

To the Editor , Transactions of the Royal Society of Tropical Medicine and 

Hygiene 

Sir, 

In a paper entitled “ Tropical Diseases in Brazil,” presented by Professor 
Malamos at the ordinary meeting held by the Royal Society of Tropical Medicine 
and Hygiene, and later published in the Transactions, 48 , 1 , there is a reference 
to the National Malana Service which is not exact, and which we wish to explain 

On page 18 of his paper, Professor Malamos states 

“ Every year DDT is employed in the country on a larger scale DDT spraying 
has been earned out only from airplanes (helicopters) but, as I was told, the large extent 
of waterways and distribution of the breeding places prevent favourable results In some 
southern districts only, this method gave good results In the Amazon valley, spraying 
from the air would be a waste of work and money The method of choice is the spraying 
of all the houses in an endemic area ” 

Professor Malamos has obviously made a mistake The spraying of DDT 
from helicopter by the National Malana Service was carried out only in limited 
areas of the State of Santa Catanna, and in an expenmental way, against 
anophehnes of the sub-genus Kerteszia , vectors of malana in south of Brazil 
In all other States of Brazil DDT is used inside the houses, and until July 
of the present year, National Malana Service had already treated with DDT 
2,206,261 houses, which number will very soon reach 3,000,000 Even in the 
area where malana is transmitted by Kerteszia (States of Parana, Santa Catanna 
and Rio Grande do Sul), DDT is now apphed inside the houses with satis- 
factory results Experimental spraying with DDT by helicopter in the State 
of Santa Catanna was without success , the method proved to be very 
expensive In Revista Brasileira de Malanologia> 1, 2, are published the results 
of first experiments made with DDT spraying by helicopter Further expen- 
ments gave more definite results, and that method was found impracticable 
No doubt language difficulties are responsible for the misunderstanding, as 
it did not occur to those who are responsible for malana control m Brazil to 
a Pply DDT spraying by helicopter all over the great extent of our country 

I am, etc 

Mario Pinotti, 

Rio de Janeiro, Diretor do Serctfo Nactonal de Maldna 

30th September , 1949 
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TROPICAL DISEASES IN BRAZIL 

Sr*, 

I have read with grew interest in the Tu.'OACTTOXS, 43 ll the lecture 
given by Professor II Maumo# to the member* of the Society It *eem* to 
me that the comment* made it the meeting especially tho*e of Sir Geotat 
McRomr may hire produced * false impression as regard* Brazil, To tar 
that to the man in the rtrert, Bran] b known a* the 14 home of coffee *nd 
Ormen Miranda ” ts juat a relevant u to affirm that to the man in the it reel 
in Rk> de Janeiro England a the home of whisky and the player* of the 
Southampton F C, To our cultural university graduate*, however England 
*ugge*t* SnArtBteaua and Buetum Sruw Prrr and Cmitcmu. Nnrrov 
and Runt£*ro*n Jottx Locke and Hraanrr Srtxara RoxAm Ran and 
Flemtno. 

A* » Fellow of the Society I *bould feel extremely grateful if you -would 
allow me to correct some mistaken notion* which may be aprtad hr Professor 
Maulmo* lecture. 

For thb purpose, I beg leare to forward (under *eparate cover) *omc of our 
medvea! publication* m the hope that you will txhfb t them to tome p lace 
available to the Fellow*, and later bou*c them m the Society * library I have 
alao included aomc new* of flraxibao town*, among them our city of BeJo 
Hortxocte, which t» 600 km. distant from the coast. Here there ta a young 
but Sou n thing uruveTarty m which I have the honour of occupying the Chair 
of Tropical Methane. From the photograph* you will tee that, in tpite of it* 
•cant 50 year* of ext Hence, Beio Homoote offer* all the * men me* of a European 
town and t tranquility which, in Europe, a not easily obtainable. It* material 
and cultural p r og Tt a* haa been extremely rapid, and the University of Mina* 
Genii, with a roll of 2,000 atudentj, ha* Faculties of Medictne Pharmacy 
Odontology Chemistry Lrw Philosophy Engineering Architecture, Economic 
Science*, Agronomy and \ cterinarr Medicine. There a alao * considerable 
number of institute* for providing secondary education. It b hardly necessary 
to add that the larger a ties of Rk> de Janeiro S. Paulo, Porto Alegre Salvador 
and Recife offer greater and more ext enure cultural opportunity*. 

Thb la Braid of today wonderful in *11 rt» aspect#, crowed from north 
to south and from east to west by plant* which put every part of itx territory 
into contact with the reat of the world. Tbert would *eem, therefore, to be no 
ground* for the fear* expressed by Sir Groacr when he «ayi JPt »w rf m**r 
me thru tkry *rt (intern* ttocia! rateamen) aaVrW »cV t» ntkmt nximltti iW 
ninW pcwcfldr fa fAe isrt trAwA Proven or Malxhos Aar wwW 

t* ta tomjk! ” 

It ts true tbrt txrood tins modern Brazil there Dei the nst green 
raomm" of our forest* in Central Brazil and the Amazon Valley There 
undoubtedly oce can meet with surprise* but they are not dhurmhr ta those 
to be encountered m the English colonial jungles, with this important difference 
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that our forests constitute an inalienable part of our undivided country and, as 
such, will be maintained as a guarantee for our country’s further greatness 
I shall feel sincerely obliged if you bring to the notice of those who heard 
Professor Malamos’ lecture this letter and the photographs and literature 
which I am forwarding by surface mail 

I am, etc , 

2344, Rua Timbiras, Oscar Versiam Caldeira 

Belo Horizonte, M G , 

Brazil 

6th October , 1949 


SiB George McRobert has replied to the above letter as follows 

Sir, 

Members of our Society who devoted three successive meetings last session 
to problems of South Amenca — Brazil, Uruguay and Venezuela — are not likely 
to form “ a false impression ” of the homeland of Professor Caldeira from 
hearing or reading the interesting and informative lecture given by Professor 
Malamos 

Professor Malamos was careful to give a friendly and balanced account of 
the Government of Brazil, of its administrative structure and of the serious 
problems which it has to face — problems which, at the request of Brazilian 
representatives, UNESCO investigated The lecturer mentioned the 
poverty of some of the states and the prevalence of serious disease In the sub- 
sequent discussion I drew attention to the possible danger of international 
statesmen looking to such tropical vacua as likely resettlement areas for displaced 
persons never previously exposed to malaria and yellow fever 

Dr Malamos made special mention of the great universities and medical 
schools of Brazil In this Society we have all been aware for many years of the 
fine work and international repute of the institutes at Rio de Janeiro and Sao 
Paulo and of the outstanding Brazilian contributions to medicine, general 
science and jurisprudence 

That “ the man in the street ” here to whom I referred knows little of 
Brazil except through its export contributions to his cinema entertainment and 
breakfast table, is quite true By “ the man in the street ” we do not mean 
4t cultured university graduates ” but the average citizen who votes in elections, 
pays the taxes and determines the nature of the government Those of us who 
have lived for many years in India are acutely aware of the ignorance of “ the 
m^n in the street ” in England about major members of the British Common- 
wealth 

Professor Calderia may rest assured that his country is held in great regard 
by those who understand its problems, sympathize with its difficulties and admire 
the efforts to overcome them 
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LABORATORY MEETING 

of the Society held at 

The London School of Hygiene and Tropical Medicine, 
__ Keppel Street, London. W C 1, 


TO INTENDING CONTRIBUTORS 

Included in “Editorial Notice^” m each number of the Transactions is 
the following intimation 

“ The submission ol matter lor publication will be understood 
to imply that it is offered to this Journal alone M 


2 Microfilaria mellen In Chameleon mellen 

3 Pre-erythrocytic schizonts of P falciparum of approximately 4th, 6th 

and 6th day stages were shown, the most mature exhibiting ripe 
merozoltes about to invade the blood stream 

Dr P C C Garnham 

Exo-erythrocytic schizogony In P pitmam , a malaria parasite of the East 
Alrioan lizard 

Smears from the heart and spleen of Mabuia macuhlabns illustrated the 
development of unpigmented schizonts of P pitmam in lymphoid macrophage 
cells 

Reference Garnham, P C C (In the press) Blood Parasite of East African 
Vertebrates Parasitology 

Dr P L Le Roux 

Onchocerca gutturosa lnlestation In cattle In Wales 
(1) Hygroma attached to the hgamentum nuchae of an aged cow, Hertford- 
shire, England 
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LAPO RAT O* Y JQTTDfC 


It would appear tint the localmtjon o f rTutro-oryinlsma, especially BruetH a 
•bcrim In the tissues in certtra locaHtfe* of the bovine body a closdy connected 
wtth Oruhxxrca znUmrosm inf editions, Br sborUa in pure culture wu bolatcd 
from the exhibited apccmien. In the hone analogous leiion* develop it the 
wither* and the poll, the habitat* of 0 errviada which a morpbcJ orally 
identical with O gsttMmst-. The invasion of the worm -infested tunic* by 
mjem-orgamama i* responsible for Sstaloas wither* and poif-evil in equine*. 
The importance of hyjromaa in tot milt u * wmrte of broctllorii in man ibcruld 
not be overlooked it meat inspection in temperate regions and in the tropic*. 

(2) OmcMocrrca jsrthrrosa in the looao areolar connective titrue on the medial 
mrface of portion* of npCMatb at kwcJuu from four cow*, Cirmarthemhirc 
Wale*. Buna formation, pre-hygromal stage, orer the helminth* i» trident in 
two of the ipeamena. Congaticm of the blood ve**el* in the trwnes adjacent 
to the worm* b well marked in the other*. 

BXEhantilt* 

(3) A achutoaome (BsTharmtUa »p.) egg in the caecal w*H of a wild mallard 
(Avu pUtyrky^ckas L.) *bot in Reyen t ■ P*rk, London. The ahape of the egg 
resemble* that of Bilk*mt[Lz yoko^stccn Oiao 1927 from the domesticated 
dock, Formosa. Schtttwome dermatrti* doe to the airmen of man by cercame 
of avian ongin ha* been reported from parta of the British late*. 

Dr A A San dot him 

Ihu i>Min o! h'«±/r*Ado Iran Prtaut**. 

A number of hne drawing* wa* exhibited to flhutiate the distingaiiiung 
feature* of the parasite*. 

1 Ttp of tall *t mib £. vm-micmltrh to**at*4 ** * toagluf-troj jTsyfcrattsn. 

HrO (1933) pointed out that different investigators did not agree regarding 
the number of caudal papillae in the male of thb very common human parasite, 
and that everyone except Lrccxasrr had overlooked the small pair of *e**ik 
papillae aituated lateral to the moat anterior pair of pedunculated papillae. 
Fnmimng a Urge number of male* it wa* noted that thb pair of papillae which 
waa usually difficult to ace, became marc oimou* when the tail end was mounted 
u a hanging-drop preparation. 

This technique has been in use by Professor BucH-lT and i* very suited 
for the examination of the m fact view of head ventral new of the tip of tail, 
etc. The specimen* can be examined in any clearing medium *nd can easily 
be adjusted to any required angle. There t* oo pressure of corergUas on the 

ipedmen. ^ £kart ^ t bw a iWaptn* (/W mtym) In tk* Loofro 

Zoaltfteal CUrim 

Tha material was obtained by Dr R. E- RnraJ- from » 3-yraxHDld chlm- 
pamre m the London Zoological Garden* and *cnt to Profcnor Bccii-rr for 
examlmbon. 

£. c rrwacuhms ts a human parasite and thi* i* the feral record of it in a 
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different host Cameron (1929) pointed out that, owing to its peculiar life 
history, the genus Enterobius tends to be a parasite of the individual, and in 
consequence each species is likely to be restricted to one kind of host Buckley 
(1931), recording the first exception to this rule, states that “ the exception is 
explicable on the supposition that the restriction is only one of habit, and that 
a physiological host parasite relationship has not become established ” ‘ 

The finding of E vermiculans (hitherto only recorded from man) in a young 
chimpanzee in the London Zoological Gardens, where it is handled by the staff 
and probably fed by children visiting the Zoo, substantiates his views 

Interest to the medical profession lies in the possibility of human infection 
of Enterobius of other Primates through keeping pet monkeys or visiting Zoological 
Gardens Several problems in the life-history of E vermiculans such as hyper- 
infection, retro-infection, etc , remain to be solved The finding that the chim- 
panzee can be infected with the human Enterobius opens up possibilities of it 
being used as an experimental ammal by research workers 

3 The hitherto unknown male of Enterobius anthropopitheci (Gedoelst, 

1916) from the Chimpanzee ( Pan satyrus) 

The material was collected by Dr P L Le Roux from a chimpanzee that 
died in the laboratory soon after its arrival in London 

Gedoelst described only the female of this species Baylis and Daubney 
(1922) obtained some specimens from a black-headed lemur in India which 
they tentatively determined as E anthropopitheci Their material also consisted 
only of females Moorman (1941) records finding one female pinworm m a 
chimpanzee m the USA but there appears to have been no attempt to determine 
the species. 

4 Enterobius n sp from the orang-utan ( Pongo pygmaeus) 

The material was collected by me from the intestines of an orang-utan 
that died in the laboratory and placed at my disposal by Professor Buckley 
Two species of Enterobius have been described from the orang, namely, 
E faecundus (V Linstow, 1879) and E simae (MacCullum, 1921) 

6 Enterobius n sp from the gorilla (Gorilla gorilla) 

One male and several females were sent by Dr Annie Porter from the 
London Zoological Gardens where they were obtained from the washings of 
faeces of a young gorilla after treatment. 

There are no records in literature of an Enterobius from the gorilla 

6 Enterobius n sp from the Chacma baboon ( Papto comatus) from Southern 

Rhodesia 

This material belongs to the helminthological collection of the London 
School of Hygiene and Tropical Medicine and had been collected by Dr W K 
Blackie during his survey m Southern Rhodesia 

This is the first record of an Enterobius from this host 

7 Enterobius sp from the Guenon monkey (Cercopuhecus aethiops) from 

Southern Rhodesia 

This material belongs to the helminthological collection of the London 
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LMOKATOKY HUTWG 


Sciiooj of Hyper* and Tropacal Methane and had been collected by Dr ^ K 
Blackie during hi* tunrty of Southern Rhodesia. 

£. inpaptUatmi (Gedoekt, 1916) ha* been recorded from an undetermined 
motiiey from Central Africa and from Cercoptiktna tabana from \\ ert Africa, 
The E*trroint, from C artimpr differ* in certain raped* from £. txptpOUlta 
btrt ft ij no< clear if the difference* are of »peaSc argmScaoce. 

■- Exitntma *p lr*a th# dan mxtmnti (L*m t» ai m rWk) I rat* tJt 
BratO 

Thii mitenai belong* to the helminthological collection of the London 
School of Tropical Medicine and hygiene and bad been collected at the London 
Zoological Gardena 

Thu t* the firrt record of an ExUrotna from tha ho*t £ cm& linen 
(Solomon, 1933) ha* been described from another marmoaet (Cilhlfmx f»ctJatt) 
from South America bat tin* *pecie* *eem* to be different. 

m* Shed* Wlffmott (introduced by Profenor J J C Btwkley) 

A ir* i?ttki W fWw#atp*Bi tr*a lootthh tattU 

It h*» been a**umed that the only member of tbe ftmffy Parnm phktoml dac 
which occur* in thi* country i» Part* pJaslotmua errn. On examining a number 
of apedmen* collected from the rumen* of Scotmh cattle killed on the late of 
Mull and in the Municipal Abattoir Ghafow it became apparent that two 
•pcae* occur One i* belief ed to be P can and tbe other to be a new tpecie* 

Hand (pecimena, and a median aagitul section of each »pecie* > were abowci 


DtPAJrnrtMT or Midical ErtTOMOLOCT 

Dr D S Bertram. 

Cotton rat llarfatb l**tei *0**tt*t tb* tnUwttj *1 lnt«Uo* b tk* 
T*«tor UpoKyfa kwnrti. 

Graph* were prete n ted to *bow that the infect no ty of * cotton rat a more 
close I y Mandated with the *gc of h* infection than with the denaity of micro- 
filame in it* peripheral blood. 

Dt J H Bunins 

A film *a tt* latttti wafleatiae ttmjakw tn tirttni* tad Cjpnn 
Two ihoct 16 mm. ailent film* were ah own. The first ah owed *ome of 
tbe countryside of Sardinia, followed by section* dcroted to different aspect* of 
the eradication campaign- Thu* (1) EjrtocDologKai rurscy C 7 ) Anti-aduh 
programme of bouse *praying with DDT (3) Ann Urrai treatment* by DDT 
applied by hand tprayen ( 4 ) Checking tbe work. 

The film on Cypru* «n in colour and • bowed typ*cal feature* of the co untry 
and It* inhab itant*. Vanou* aipeca of the aoophefine eradication work were 
ill unrated. 
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Miss C M Harrison 

DDT-resistant flies 

The failure of DDT to control house flies was first reported in 1947 and 
related to flies in Sweden Since then there have been reports of DDT-resistant 
flies from Italy, Denmark and America 

Flies of two strains, one non-resistant, and the other DDT-resistant (derived 
by selection from a partially resistant strain of Italian origin), were exposed to 
a glass surface treated with DDT at the rate of 12 mg per sq ft The demon- 
stration began at 7 45 pm By 9 30 p m all flies of the non-resistant strain 
were lying on their backs incapable of righting themselves, whereas all flies of 
the DDT-resistant strain were unaffected 

A senes of graphs demonstrated the stages m the production of a pyrethnn- 
resistant strain of house flies by selection over five generations This pyrethnn- 
resistant strain was shown to be more resistant to DDT than the normal strain 


LIVERPOOL SCHOOL OF TROPICAL MEDICINr 
Department of Tropical Medicine 

1 Method of estimating oxygen carried by the blood 
Modification of Haldane method of blood gas analysis using new micro 

technique adapted for Warburg apparatus 

2 Micro-anatomy of the liver 

A full account of the vascular micro-anatomy is given by Andrews et al 
(1949) The demonstration consisted of specimens used for this paper and 
included Neoprene and Hycar vascular casts, coloured gelatine and Indian ink 
injections, and a section of liver w'hich had been perfused with both the diazo 
salt a- amino anthroqumone and 2- naphthol-6-sul phonic acid A diagram of 
the circulation was included 

Reference Ann trop Med Parasit (in the press) 

Department of Entomology and Parasitology 

Dr W E Kershaw 

The treatment or experimental fllariasis with MSb (Friedheim) 

The pentavalent antimomal drug sodium p-melamm)lphenylstibonate 
(MSb) (prepared by Dr E A H Friedheim) in its polymerized form is pre- 
cipitated after injection mto the peritoneal cavity, and is eliminated slowly, thus 
maintaining a sufficiently high blood level to produce prophylactic activity 

It has very marked prophylactic activity in experimental trypanosome 
infections 

In experimental fllariasis m the cotton rat, one injection of 250 mg per 
kilo body weight w^as originally shown to be an efficient prophylactic for at least 
3 weeks, and this prophylactic action has subsequently been found to persist 
for 6 months 
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uJw*ATo*r urn*; 


TKc demcnatrxtoofi *howed the method of ruann£ the action of drug* 
m ertibkthed experimental ELmaata u*ed at the Lirerpod School of Tropic*] 
Mediane, md the resah* of *ome preliminary experiment* on the effect of 
MSb on the*c Infection*. 

_ ^ Tb* » ctkici of dm** effectrr* in the treatment of fieri tab may b* prrdcrrrfnwitly cm 
tb« tUUufflariM, ** u tb* om a hh betraxan, or upon th* adult*. n occur* with the orperue 
a n t fene rA*] toffMhw . 

Tb* method cf *»*e**mO tbea* two *cp*me effect* U dependent upon know War 
of the l*j1t Mtfca of tb* crotokn of an bfreticn induced in the la bora to ry After bebt* 
e*po*ed on one oecnko to the bite* of infra hr trop*c*l r*t mite* (ZJpwrrrw iwcWf), 
prtpctttt rmerrJ of about W day* occur* in infection* which l«er r*tn modem* or 
bith herd* of irttrroiey The microAiartae then appear in tbe peripheral circulation. The 
rat* of the increate tn the court! a proportioo*! to th* peak finally attained an d in there 
hlfh W*ctioen tb* mkrcfUanae an* uaaaDy p rearm m th* ctrrulation for year or more 

It b powtble, therefore to predict * kh aorro confidence the mbwoun* cour»* of the 
infeetfoa, after hrrirtf followed it* course for the first 2 month* , partroilariy in thn*e ca*e* 
ki which the cwtfioal riae {* rapid. Th* course of Mrcrml infection* of carym* ■ ucnahi r* 
waa shown. 

If dm* which 11 efEectire tfwnt th* adult worm*, though not tpaM tb* bn* 
b* fbren 2 month* after the tarr** hn appeared in th* peripheral ebmlaticn, then tbe 
upward rbo of th* infeetioo will be arr et te d fine th* lame mijrat* from th* adult worm 
to the peripheral circulation in day or *o, atv! a* rvo more Urrar will be produced, the 
■umber in the circulation will fTadutHy fall Until they finally chaappear The auhanpjent 
rb* and tb* peak will thin b* cut off and th* course of the nf retain wiD be brouxbt to 
prrmMtu* end. 

On tbe other hand, drug » (rich x t-fTrctri* **am*t th* larra* w ill cau*« an immediate 
fall fci th* number* of cfcceuktmf larr»*. which anil then im a*am a* th* effect of the dru* 
wear* off, and a* naw-bom larra* »r* produced and compl ete their nmmiio to the blood 

To confirm th* effect of th* drurt on the adult worm* the animab ara treated in pair*, 
th* infection tfl on* ertfcm*J bem* etknred to compk tr m rrolution, and th* other hem* 
•Jammed after an mlrrral of frean 2 week* to I oe 5 month* *ftt-r trratmer*. I an animal 
W rhich h*a had no treatment *1 thn Mag* of mfrerion. the *dub worm* are fre* and motale 
them b rery rarely any aurrcamdintt reaction and th* tame in the pietrral eaudat* are 
present tn uecrocaa mirnWr*. In *n anrmsl to wbuch dm* effretr. afaenwt th* adult 
worm * ha* been fertn, tb* adult* »rt anroofaalc and arc more tmaaDjr encapsulated ta fibrin 
and endothelial c*IU and eo*iOOph£b, and tb* reaction may bre* utuWttooc fibroaia the 
Ur™* may b* ah *e n t oe rery difficult to find and *r» fcnjnoWe and wnmaturr. 

Example* were shown from aoroe preliminary expcnmetui rang MSb 
(Fnedhem) In which a tingle do*e of mg 250 per tDo body waght w» fneti 
by Intrapentooeal injection. From the*e reruhi it wwild *ecxn to be effective 
rjunjt the adult Litomasctdti rumor and to hare little action upon the larrae 
hi the nrcubti'm. 


MISCELLANEOUS 


H. P Clark 

I-rar film* ntotrattof th* nhi •( po«r»-k«?*te*rapkj tm toibmtfc* 
tkm of ayyartnt Lriw drisrrr-Tn, wtd iy**UJ rilcwce lo Dear ikwm 
(Shown by Eto C C Ckeriareiu ) 


GeatraJ Aefe 

Tbe intrapentoncjl introduction of 300 to 500 ml of oxygen ba* been 
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found adequate for good separation of liver and diaphragm This is completely 
absorbed in 2 to 3 days Radiography was performed in the erect position 
Reference may be made to Clark, R H P , & Dutta, D K , Tnd med Gaz 
1945, 80, 554 (abstracted in Trop Du Bull , 48, 559) 

Four sets of films were exhibited 

Exhibits 

A and B — Films from two cases with normal upper contours of the liver 
In each a deformity appears before introduction of oxygen In the one case 
(Exhibit A) the liver “ hump ” is shown to be caused by marked digitalization 
of the diaphragm In the other (Exhibit B) tenting of the liver is of supra- 
diaphragmatic origin 

C and D — Films from two cases of liver absdess Here the procedure is 
seen to assist in localizing the abscess, and in assessing the extent of the lesion 

Dr C J Hackett and Mr W A Norman, FIMLT (Wellcome Museum of 
Medical Science, London) 

The use ol plasties in embedding and mounting specimens 
Methods for embedding specimens in methyl methacrylate (“ Perspex n ), 
Wards “ Bio-Plastic ” and 11 Marco S B 26C ” Resin, and for making perspex 
specimen containers were demonstrated 
The techniques ' 

(I) Embedding in Methyl Methacrylate (“ Perspex ") 

(Imperial Chemical Industries ) 

Materials Methyl methacrylate monomer (“ Kallodoc ” I C I ) 

Benzoyl peroxide (catalyst) 

Dibutyl phthalate (plasticizer) 

Sodium hydroxide 

(1) PREPARATION OF THE EMBEDDING SYRUP 

(i) The monomer is washed, in a separating funnel, with an equal quantity of 5 per 
cent sodium hydroxide to remove the stabilizer, hydro-quinone , the discoloured NaOH 
solution is run off The washing is repeated 

(u) The alkali is removed bv washing several times with distilled water, until washings 
are neutral to phenol phthalein 

(in) The monomer 19 dehydrated with flaked calcium chloride for 24 hours 

(iv) It is then filtered and catalyst (0 1 per cent ) is added 

(v) Plasticizer (15 per cent) is added 

(vi) The monomer is partially polymerized in a flask on a boiling water bath for 
15 to 30 minutes The time depends upon the thickness of the syrup required This 
should be done with care as the reaction is exothermic and may cause complete polymeriza- 
tion To avoid this the monomer mixture is either continually stirred or carefully shaken 
at least four times Even with the latter method a violent reaction may occur (Note 
syrup thickens on cooling ) 

The final syrup can be stored for a few weeks at 0° to 4° C in the dark but polymeriza- 
tion slowl> proceeds 

(2) PREPARATION OF THE SPECIMEN 

The specimen should be dehydrated after fixation, by taking through ascending 
grades of alcohols to absolute alcohol It is then placed m chloroform overnight, and 
finally mto a thin syrup for penetration which ma> be assisted b\ lowering the pressure 


J5S 


UWOIATOST HXirmcG 


Tbe rpedroro k ocrw ready for embeddir* (Note ~ pen pee 
deer Walapesl msteral.) 


embeddm* tends to 


(3) MUDra tn would. 

j^motdd c*n bs quickly sod e**Oy msds by joetrfn* suitably thsped niece* erf % fah 
KOTtwraum to form but ** S uawa wa " *er, cpnckfy *od wdF tlw *{** i* 
pi«* tn a few mfamt**. The mould k either Wit crrrmltbt or nay be etmpletijy dried 
«od United tn a -*0* C. oven in few hours. (** Bertmentum b fireproof td* errn e ra 
nmi» by BCM I /SMNT London, W C.I.) 

(0 rvBtaocxc. 

EmbecWSnf a best done ic leper*. 

() A Uyer of syrup, about l inch thki, t» pouted brio tbe mould sod polynwrowd 
st 10 C. for few dry*, to form strppordr* layer (Note tkn* mry b* ssrrd by pouring 
thinner ftrat layer on to sheet of f Inch thick perspex cn th* bottom of tbe mcedd) 
Polymenistioo st rwei temperature rrwy be earned out by ultrs-rWtt Brbt- 

S ) Aomber Uyer of syrop b poured brto tbe mould sod tbs tpecmwn set n pounce. 
0 Further Jryrrs msy be needed to giro tbs sneefcneo *d*<ju*»Jy tf it it tWei 
sod to allow far evaporation snd m ccr D pl e tc polytnrrfcestjon. 

A ft— Od bound on to tbs mould wrth csOophsa* tape to form an sir-titfat arrrr 
should he used dwiog poiyroertrttkn to promt er»por»t>£». 

(It) When pcfymrrteslkwi is asrrplrte tbs block am be sbshrn out cf the mould sr 
ft— broken swsy PofyincmsOon tsirs I to 3 weeks. 

( ) The block b cut snd frfcrrraed to srss snd sb*pe sod family polled by hind or 


(Benzoyl peroxide should be stared sod handled with caution tenet should r bearcat 
dry sn erpAosloo rosy he initiated by best or ra pmaerrt It b usually supplied contunio# 
30 per cent, sister sod should bs stored in ocwouncs lots.) 

(II) Ejiudodto rx Wsjid's Ibo-PrAmc. 

(WanT Natural Scicoc* ErtaWbfarnenl, !dc^ Rochester 9 bnr 1 cekj 
MsterW* WsrtTs Ibo-Flstne (** Selectrou T 

Tertiary butyl hydroperoxide ("Ward's cwslyw). 

Frr Op+qr* Sfrdmrm. 

(1) Tbe spe cim en h fixed sod preserved m f ormaldeb) d* fixstn 

(T) Catalysed Uo-pfamjc is prep ar ed by sddm* 0-1 t 05 per cerrt, of Ward 
csodyit to the rooorrrsrr Tbe amount of cstafyst used st propomnosi to tbe sir* or th*ck 
ness of tbe layer 

(3) Tbs s um oc tin c layer u poured into tbe mould snd showed to fri st room trrrv- 
perstur* for 1 to 3 hours. 

(I) Minis srry bubbles are rturrf from tbe catalysed mooomrr tbs sprorDcn b drstd 
by bWHtin* whb a b s orb en t mtrrrwl snd then str -dried fust short ci shm effing snd 
darkening 

(5) A IsyeT of catalysed nacsscsncr just soffioeTtj to cover tbe speoenen, i 
poured. 

(6) Tbe specimen m CsrefoBy set m positwn so thsa r 
Gcllnnr » sDomed t occur st room temper at ure 

S Ths frul Lrjcr w poured snd showed to pi « room tempt t store. 

Flrod polymerastscei n sccoumfiibrd tn sn trim ttsrttrtt st XT’ C sod psthulry 
nsM »o, but not exceeds*, 60* C Tin. takes 15 to 18 bouts. 

(V) Tbs block » unwed from the mould, shaped snd poirsbed by band oe <*l 


i then 


r bubbles are trapped. 


To art cleared rprorom rt should bs dcbydrWed with slccbol end then P<*»d •" 
anhydrous ether from thts u m transferred to Bnccdyard moccmer »d tbs ether m 
alosrty removed tn desiccstoe by slowly reduor* tbr ptrs-tro (Note to o raped 
osttou can carw tbe ether to bcsl sod damste lb* specanen ) The specimen b P«eeU 
ertafysed tnooomer sad the shove trebrotya* followed. 
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(III) Embedding in “ Marco S B 26C ” Resin 
(Scott Bader & Co , 109, Kingsway, London, W C 2 ) 

Matenals “ Marco S B 26C ” resin 
M Monomer C ” 

catalyst (I-hydroxycyclohexyl hydroperoxide- 1) 

Accelerator E ** (solution of cobalt naphthenate in “ Monomer C ”) 
L>ieth}l phthalate (plasticizer) 


PREPARATION OF PLASTIC 

(1) Mixture a “ Marco S B 26C ” resin 
n/f “ Monomer C ” 

W Mixture b Catalyst 2 parts 

“ Monomer C ” 20 parts 
\ ) mucture of A and b is added 


100 parts 
20 parts 

} uarm to 
dissolv e 


mx rp. Plasticizer 10 parts 

(51 u Arr , ,^ en ^ tered through glass wool It is stable for 1 to 2 da>s 

<* \ P art IS added and plastic is read} for polymerization as in 

Ward’s bio-plastic ” 

OpaqueSpeamem and Clear Specimens 

(or Ward’s CI *^bicf plastic^ lecbiuc l u e for opaque and clear specimens is the same as that 

mental staao 5 °f blo l°E lc al material m transparent plastics is still in the expen- 
prevent undue tn x ° 1 Ca pblstic bas Y ct to be discovered Unless great care is taken to 
)a>ers or blocks n rn P eratu r c being reached dunng polvmenzation, especially when thick 
or in fissure , n ♦u C i in ^ ^ an djcd» internal stresses may result in damage to the specimens 
for polymcnzmnnV QS j 1C ^! s < ^ 1 ^ cu ^ t y ma y be avoided b> lowering the temperature 
slow the rate^of poI°rnc C ^ UCm ^ ^ uantlties cata ^5 ,st mid accelerator used which will 


U n T HC p ^ r ation of ” Perspex ” Specimen Containers 
XUu micssor J B Duguid s technique (University of Durham ) 

als Clear sheet " perspev ” } and * inch thickness (I C I ) 

Ethvlcnc dichlonde } 

possibly] 7 °° C md ^ pla5tized , shect at no ° C The latter ma> 
y uc more suitable for transport to the tropics ) * 


Summary of Tfchvique. 

this a " d !°P nre mndc of onc bcnt str, p. the front and back are scaled to 

nlnr^H nP thtn tbc base 1S scalcd ,n position after the mounted specimen Bhq h^n 
r " a '"' " K ” filkd ,h ™ el ' ■ 

£ Ut a Strip *‘ incb perspex,” of required width and length 
, cat and bend the two top angles Heating mav be bv a smnll a , 

ni' d p b T a,h thc s,n P or ^o clcctncalK heated copper Zd\ m a ? b^useT' ^ 

Ml u 1 bc , nt on smnI1 P ,ccc<i of 20-amp fuse wire on i plass n| a tc 

UI Kun ethvlcnc dichlonde into space between glass and 4 nrnnJ ** j i r 

U minutes, recharging when ncccssan P nnd Ica ' L for 

P) Drain off surplus cthvkne dichlonde and place on n sheet nf J .« u • t , 
“ sll Rhth larger than the front of thc container 1 VrMnch shcct ^teh 

(£) Weight in position for several hours 
(0 Tnm off surplus with knife or saw 

(S) Cement two small perspex stops on thc inner surface n f . 

Lack to retain mounted specimen in position c Mdes towards 

(9) Tlx thc other surface of container ns above (3 to 7) 

(10) Round edges and comers Polish b\ hand or machine 

(11) Mount specimen on a piece of f -inch sheet which i* 

xontnincr S nudc »*> fit into the 



la-oc*uto*y larrac 


MO 


(II) M*k* *rkd poihh b«M plrr« fraca 1-rach iSfrt. DriD > laafl bate h> tlm 
bat tafernd to the b*ck of the comaiarr 

( 13 ) Place container cm horn wire t» fa ( 3 ) bat crrtr boh fa the at— pktt to .TU. 
Prr»«-irt-t to cqmU**, 

0 4 ) d«hlomU trader edge*. Lmt for 13 mkrtit*, rr d wntn t wfa-n 


pUce mounted apr cirm i in Cor tai un 


(15) Diain off and far nit ccnulocr 
*o tb*t DTTp*rcd edjt*a cf cnr it i hx T cr» oo 

^ « totb. P«T*r*d ed*» tad apply wdfht for **rmJ borav 

(IT) WHIt tlv baae pltu fa drymf moctromi fluid fa run io throa*h ll* bol» tcntil 
the apedmen bjott cormd 


ttptred piua of parwwn and ml off with ** pe r t pq camera. 
X 9 lochrt docker abrrt rotj be owd. 


Dr F Hawking LL-CoL W Limit Mr P Sewell, Ph.D Uto 8 Ttranion 

BAs 

IirtUifiaoni oo th» **Ufllxrt*l trDoi «! krtraraa oa UtmmmUtt, Wmdkrr 
ent itwc rtfti anl OmcfrKtm nMn 

Photograph* and iGde* were demonstrated *howing the action of hetman 
on Ldomorvida cma of cotton rat* and on fF iwarroffi and 0 vofrufws tn 
patient* in Ea*t Africa. Hetman act* mainly cm the mJcrofilarhe and hr* little 
action on the adult worm* (LdoMtttotdn and Chuiccrrc*), The mkrofilirac 
dm p pear rapidly from the blood and are concentrated in the lirer where they 
are de*troyed by phagocytea. Thu wort ha* been dracribed tn Laser* 1948, 
2, 73) and 1949 2, 146. 

Dr H La bran (introduced by Dr F Hawking). 

Tl* ttl#o< *cn*mtratt*n anf arttary rrtratfan of brtma* 

A brief account of the method of hetraxan determination was given, together 
with wmc enrve* *hmnng the effect* of *mgle and repeated dote* of the drug 

Dr C.A Hoar* fW'dlcmnr Labo rato rie* of Tropical Medicine). 

R*«* *t TV yp mmmmm *%~oi ytorimd by nratafl*a. 

Among the pithogeanc mammalian trypanosome* there sometime* occur 
IndinduiU lading the charactenatjc kmetoplxit ( — ti net ootid cm). Tbe*e 
nnwli are etpecially common in Trrt*mr*m.j rr«n their proportion m thh 
apecte* uamlfy varying from (H)I to 10 per cent but tocnetime* fluctuating more 
widely 

Tn addition to mdmdual variation in the number of aiinetoplasnc fonm 
found naturally in T mean, totally airoetopiaitic rtraim cm be produced 
artificially by treating infected animal* wuh certain organic dyertuffa. In auch 
strain* all the trypanosomes are deprived of the linetopint and never record 
thr* organ 

It Km also been demon ttrated that aiinetopl**t»c strain* of T rrwvti may 
appear ipootaneooaly both under laboratory and natural condition*. Thn*. * 
normal North African etptine *train f* T mtnemm "), which bad been main- 
tained in laboratory rodent* for 5 year*, ruddcnly became completely rtmeto- 
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plastic (Wenion, 1928, Hoare and Bennett, 1937, 1939) and retained this 
peculiarity for 17 years (1928-1945) Under natural conditions this phenomenon 
was observed in the Anglo-Egyptian Sudan, where the examination of over a 
hundred camels suffering from surra revealed in five animals infections with 
akinetoplastic trypanosomes exclusively, whereas the trypanosomes in all the 
other camels were normal as far as this organ was concerned (Hoare and 
Bennett, 1937, 1939) One of the akinetoplastic camelme strams was isolated 
into laboratory rodents and has been kept under continuous observation for 
the last 13 years (January, 1937— November, 1949), in the course of which the 
aberrant condition has remained unchanged 

It is thus seen that both induced and spontaneous akinetoplastic strains of 
T evansi have become permanently fixed, breeding true for an indefinite period 
In the case of akinetoplastic strams produced by the action of chemicals, the 
disappearance of the kinetoplast may be due to its direct destruction or to the 
loss of power to divide In the case of akinetoplastic trypanosomes arising 
spontaneously, the primary cause of the disappearance of this organ is unknown, 
but the mechanism by which the aberrant condition is perpetuated can be 
observed directly Thus, in normal strains of T evansi the kinetoplast of some 
trypanosomes fails to divide, with the result that after binary fission one daughter- 
trypanosome retains the parental kinetoplast and the other is devoid of this organ 
Both the latter and the trypanosomes in a totally akinetoplastic strain continue 
to propagate similar individuals All the available evidence, therefore, indicates 
that the kinetoplast once lost does not arise de novo 

The loss of the kinetoplast in T evansi — both induced and spontaneous — 
represents a heritable variation having all the attributes of a, mutation, for variants 
possessing the new r character (absence of a kinetoplast) appear suddenly, breed 
true from the beginning, and give rise to a new strain or race, which becomes 
permanently fixed (Hoare, 1940) 

The only example of the natural occurrence of a species of trypanosomes 
completely devoid of a kinetoplast is T equxnum , the causative organism of Mai 
de Caderas m South America, which is indistinguishable from T evansi t except 
in this feature In the light of the discovery of spontaneous akinetoplastic 
strains in the last-named species, there can now be no reasonable doubt that 
T equtnum also originated as an akinetoplastic mutation of T evansi , which had 
established itself m the New World and has continued to breed true as a mutant 
species for at least half a century since its discovery in 1901 (Hoare, 1949) 
Indeed, if one of the Sudanese camels harbouring an akinetoplastic strain of 
T evansi had been introduced into a country, where Surra was absent but 
susceptible hosts and suitable vectors were present, it might have given rise to 
a species identical with T equinum 

The demonstration provided examples of the type of mutation described 
above 



3d. 


io*v Minute 


Romxcu. 

How*, a A. (IWO) J Rrr mkr Sac M w, 

QW9). Rn- Sw V **- Jliit it. (In the preaaj 

& Kcxxttt ft- C. J (18J7X TkrarifWacr » « 

*• (ISCWX 10 829 

Wixrax, C M. (1*2*). Tta Ait: MM. 


Dr H H Haghfi led C*pt F J B*]j RAJd C 
Qe«Ux Oruhotcriash 

Section! of in eye, tinted by Cape P J DlLT from a rufient in the 

Gold Cone 

Tb* petwr* boe» numtrtxj* Om th t art a nodule*, nd themed typacxl dun kuoruL. 
The left err , tret .et of utoch Tine abown, coctaroed cnmyi treated cataract, and wu bfrftd 
tod t*tnfuL Mlerofiltrct* cf O ofrWi a were ibwnu frocrv tb* cariiunaiTri biopay bat 
wer* pretent in tb* kuntJCulu fluid after exerucre Tb* p *tk nl ararwtd y r ceptaju of 
Utbt only in hit re m ai n i n n rye ther* were nuroeroca microCUrite Mi the tnrnwr chamber, 
there wet* putha of numnnkr kmtitk, tod alaa trt* borobf choruido-feteftj*, tod 
optic atrophy 

The aecriun* showed mkxofileriae in the comet, aclrre, ertrmtl layer of cboeoad tod 
optic nrrre which were rxx tmttUr ttvjctttrd »tth kdlwrotrstoey chances. There wcr» 
patcha cf intr e U rtul keratrta ctDuhtr infiitrteion of ackra, choroiditis, retina] d ettnem iofi 
tod primary ooebocercsJ opoe neuritis. It m *u*serted that th* aefbatafned micro- 
flkria* went Hrmt tnd arched no tmu* reaction, tod that the WlsrnrnarorT cha n g ei were 
aaaocrtttd WTlh dead rrocTcfilaji** w inch had not aim yi the atain weDL Ho irwrrofcUrtte 
were found in return, Ira, or diary body and It h po**ibk thtt rfat chronic aeknrb inter 
fered wrth the blood-auppJy tnd Etttrttwn cf th* ure* •ufflearrafj to preafaea the «to*-i 
la** of function *pp*rent m the pttiertt rrmainirqt eye. 


Dr H Lehmann 

Th» tutor* cl K*er*cj-ttf *na*j»ia ti Centra] AW caw 
Blood tbdea, bone mwrtm trocar*, phofographa of n tally rtaiocd blood and 
caac hutone* wero exhibited. 


In Uganda the majority of anaemic pattenta ahow on admuabo to boaprtal 
a hypochromrc normo- or microcytic blood jnctme. There it only poidocytcmJ 
and amaocytoca. Unlike the iron defioeocy irnma muafly teen in Europe 
and in India, tn the African non deficiency anaemia the erophaaia tea more on 
hypochromia than on mfoocyto*ia consequently pessary cells predorairuie 


On iron treatment tb* blood pactur* alter* draraatrcalJj Th* anaemU become* 
macrocytic. Tb* ceil count mm r* *t V* sirrewt stationary lb* cfd pe**«ry crib <iw- 
ppear «nd ar* replaced by Urfe crib with rwemti mean corpuscular iwemoctohin- The 
mmm re of c*0 popuktkn *uor«ed that deatrwctn procewi r^< “ and I roei rnerrlv 
aheri the n*rur» of th* replacm* eeOa. The new crTU ar* LuyeT rhwa norm*] cell* hot 
carry t+w nocroa] wnoutU of haeroofkibm per cell (M.CIL r» DoermJ) they arr cCerpetpjendv 
hypochroenac as far n hacmoRlotttn co p crn t r ttjoc u coocrroed, M.C.ILC n btlrw oorTnit 
Thea* crtla ar* macrCHrrtHrdrypochronnc tt*a h*» lbdc] leceridy been turn to^ den ote 
iknd defiococy hypochroetua “ • mri deficaency macrocrtoau loer facto r tk6 oency 
It can be shown by nta] *tttmna that the macrocytic hypoctreeToc crib are reticulocyte* 
o* early pwt rrtjmlocytra. The rracrocytK acarraia m Centra] Africa n thus dneto the 
octpo uns of reticiJocytea and earhr po«t reticuiocyta ryoArced by an efBoctrtfy frniTOoo- 
m* boot marrow m an attempt »o briaoce penpherri blood dcatrucocn (ettra -^and aln 
~cular) Cocroietf qjra of the goo defioeocy anaetma can ody be ariueerd tr, menu 
of hooJraotnau Otherwise stanocary phaae wrth 9 Co II pwrnrws peT cmL haeroejWan 
and rodJ rrtictilocytnart and m*crocrtoan, n enctamt* Ted. Thu* the mw (*« of ron 
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deficiency anaemia in Uganda is hookworms They are present in the human intestines m 
their thousands, and produce puncture wounds from which blood oozes forth Although 
most of this blood is rapidly digested and reabsorbed, organic iron compounds are notori- 
ous!} non-available to absorption The patients become, therefore, rapidly iron deficient 
Iron treatment alone will cure only this aspect of hookworm anaemia, without hookworm 
purge a mild anaemia — slightly macrocytic — will remain and not respond to iron therapy 

The macrocytic blood picture (which in iron deficiency anaemia only 
presents itself following iron treatment) is present initially in malarial anaemia 
or in anaemia of infection In these later conditions the blood is destroyed 
intravascularly and the iron is not lost to the body as it is m hookworm anaemia 
Thus the “ precoctic ” blood picture is present at the start Graphs and slides 
were shown which demonstrate macrocytosis and reticulocytosis in untreated 
malarial anaemia, and the concurrent fall of macrocytosis and reticulocytosis 
following antimalanal treatment 

A slide was shown from a patient who received for 7 days both iron treat- 
ment and folic acid mg 5 t d s Macrocytosis and dual cell population were 
present in spite of folic acid treatment Nutritional macrocytic anaemia responds 
well to folic acid therapy, the macrocytosis seen in Africa is not due to nutritional 
deficiencies 

Bone marrow smears were shown from patients who developed a macrocytic 
blood picture on iron treatment There were no megaloblasts present , this 
excluded deficiency of liver factor as cause of macrocytosis 

Dr H Lehmann and Dr P W Hutton 

Recovery of a fatty liver as demonstrated by serial biopsy 

Monthly photographs and liver biopsy slides were shown from a 17-year- 
old Murundi patient admitted to hospital with anaemia, generalized oedema 
and a number of vitamin- deficiency symptoms 

Pyrexia and a raised leucocyte count with numerous staff cells containing toxic granules 
os well as macrocytosis with a raised percentage of reticulocytes, suggested the diagnosis 
of precoctic anaemia due to infection Sulphadiazme treatment and a diet rich in cal ones 
and vitamins were of no avail, but after 2 months the removal of septic teeth halted the 
detenoration of the anaemia and within a further 5 months a haemoglobin of 14 4 g per 
cent was reached, as well as a substantial increase of the blood volume 

On admission a fatty liver was noted and the recovery was followed in monthly biopsy 
specimens At first almost every parenchymal cell is distended with fat Vacuoles can 
be seen in the nuclei such as have been desenbed in livers of animals exposed to anoxia 
(O A Trowell (1946) J Physiol , 105, 268) 

Gradually the portal nm of the lobules becomes free of fat. Five months after 
admission half the liver tissue, that on the portal sides of the lobules, consists of fairly 
normal, non-fatt> cells After 6 and 7 months the liver tissue is almost normal , an 
occasional fatty cell remains Portal tracts are in places normal, in other areas the\ shov. 
a slight increase in fibrous tissue There are present in places double nuclei and there is 
some inequality in cell size, but on the whole the cell picture is normal, there are no \ acuoles 
in the nuclei Rcticulin stains show that at this stage there is more reticulin present than 
seen m normal European livers, but there is no loss of lobular pattern, and considering the 
degree of initial fatty infiltration the amount of reticulin is much less than one might have 
expected to find 

The importance of infections in causing diseases often associated with 
dietary deficiencies alone is emphasized 
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Mr P G fihoto 

TbU »d 4 ihkk Cnn thawing axaiirt* pimittt oo ttr* mu iJHt t*i bi 

Fiiuj, In hi* monograph T3u Microteopv Ihagwom of //**« Maim*, / 
M ^ or danonstritKin or teaching the sdrantage of combined thick tod 
thm fiJnn on one »hde an be attuned by mounting a ttiuwd thick film taken 
on a we nil p on top of a turned thin film on a tilde. Thu method giro a con- 
Tmang demonstration to student* of the concentration factor in the thick film 
but It it too compEcated for general u*c." 

If preferred, the thin film can be made on a cortraJip and the thick film on 
a alide. The thin film* are mined with Baird and Tatlock a Laihman and the 
thick film* by Field a method and after drying, by weak Jk.Km.n (one drop 
of rtam to 5 te. of dl*tflicd water). 

Dr 0 T St* wart 

KU*rtnmUl aturMrypancsaenlaiii in Q» tawakty 

Monkey* were infected intrapentonealiy or (better) mtnattenulljr with 
0-1 cc. Tryp*fuxtm& rhodmenat auapemion (washed and concentrated in Rrogcr * 
aofutioo). Tbe progm* of the infection wa* followed by examining blood and 
C.S.F and by icit to logical obwemitKjna upon monkey* dying or sacrificed at 
arnota inteml* after inoculation. 

When monkey* were Infected Lntri pent ones fly a proportion iixnraibed in 
a few day* with an ortrwbdmmg poratitacrnia. The remainder *arvi ed for 
3 week* to 6 month*. Those anrvmng for 2 month# or more developed meningo- 
encephalitis. The early paras rtiemic death# were avoided by inoculating 
the trypartoaome* directly into the cistern* magna, under nembutal anaesthesia. 

Hicological ob*e ratio n» i bowed that infection of the central nerrou* 
ayrtem was eatsbhsbed 2 to 3 week* after inoculttion. At this stage, there ww 
an inflammatory reaction in the choroid plexus and meninges. After tbe 8th 
week, the C-8 F • bowed increase in celh and protein, and contained trypano- 
»omc* Lethargy aomnclence and transient attack* cf coma then occurred. 

Monkey* dying early (5 to 8 diyi) showed heary pamltscmia and apleno- 
megaly but no change* In tbe nervmt* lystem- Those dying at about 3 week* 
showed inflammatory changes in the choroid plexus and merdnge*, and geoendcr 
ed lymphadmopathy Those dying or aacrifirrd at 2 to 6 month* showed 
men mgoencep hairti* with numerous trypanosome* in the choroid plexu*, *od 
Isolated trypanosomes in the brain substance. 

Experiment* on guinea-pegs and rabbit*, ranoedy manipulated failed to 
roduce with any coexist ency a definite infection of the nervous ayrtem. It I* 
probable, therefore that tbe experimental chemotherapy of neuro-trypano- 
somiaxit can beat be studied m the monkey For tin* purpose a recently 
isolated ttrain of T rkodauv* was found most suitable a* monkey* hare a hhjh 
tolerance for old laboratory it nun* of T rkodmmu or T ycwkrair 
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hmftmftnm tod decreww la the numbn erf WiophocTtn h lymphoid Mot to*rther 
with eootteakntt la ma prHtfn, chiefly gtotmlbu Injection erf either Inrrocr* 

Into nJVxii, pnrwofly kntTMrmtd with *he*p •erthroertm, produerd in fnrrwn » 
titer 'm rthbi fix hour* god return tv ofifktxl lent, thrr 24 hr*. Eitnct* orf lymphocyte* 
i mrri aed both *nttbo<he* mi protein with the miobity of — ■ frfa hda tM p e ti enc* 
orf f* r nm *-ytotiiiim in lyn^ibocyTi extract*, ww deinceatmed tamaDl^cJy by Km 
Infrctkc of either hormone into rabbit* [i i inmnWd with ifaeep eryt hr ocy te * bat with *ertra 
tfttr*, allowed to decline, pnxfucad a tharp a r unu w a tic Hk in antibody tftrr within 5 to 
10 hr*, no wxh re*pott*e could be etkitrd by antigm. Wirrn rod colkborston (nterpret 
them phen omen a n in di e* t int r c l c m* erf embody frora ly m phocyte* cHirkrf thi* b arred , 
under bemnoet*! infhienc*. 
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ImnnmiDtiOT in hum in trypn>o*amit*u ctmld be attempted oo the mw 
fine by •drrtinhtmng (I) theep erphnyepe* on nbWt* 
experimental moniey erythrocyte* Injected into nun, followed by 
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derrred from the herewith described (leto) (terad*. 
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PAPER 


TROPICAL PHLEBITIS AND OTHER POSSIBLY RELATED 
VASCULAR DISORDERS IN TROPICAL AFRICA 

BY 

MICHAEL GELFAND, m d , mrcp,* 

Physician , Salisbury Native Hospital t Southern Rhodesia 


I am honoured and, at the same time, grateful for the opportunity of 
addressing you I might add that I have looked forward to the day when I, 
like so many before me, could make my contribution, however insignificant, to 
our Society 

To those of us m the tropics, London is still our Mecca — the heart from 
which spring the arteries, from whence comes our blood supply Some of you 
may have expressed fears as to the future of this centre, but speaking as one 
from the periphery, I am more than ever sure that we in the Colonies need you 
just as an orchestra needs its conductor You are better placed for facilities 
for the finer Imes of research Last, but not least, the inspiration and spirit 
of this Society still pervade the whole of the tropical world, both within and 
without the Empire 

~ The spint of Patrick Manson is still here I cannot help feeling that these 
lines of Kipling, written for Cecil John Rhodes, the founder of my country, 
could well be used of Manson 5 s influence on tropical medicine 

“ The immense and brooding spirit 
Still shall quicken and control , 

Living he was the land 

And dead, his soul shall be her soul ” 

* I wish to express my gratitude to my house physician, Dr M P Mavros, for his 
assistance m the wards, to Prof F Forman, Cape Town University, for his advice and 
criticisms, and to Dr R M Morris, o b e , m d , Secretary for Health, Southern Rhodesia, 
for his kind permission to publish this address 



370 


TtoncAL ntmmi 


It I* with some treptdaticm tint I pro m t the *ub]tct of tropical phlebitis, 
as 1 am net dear In my own mmd n to the atatua of this dtaorder in tropical 
mediano. Nor am I certain of It* rdationahip to the many other rxsculir 
dlwder* now being deacribed from all part* of the wo rid It doe* not appear 
ft ta true, to be connected with theae latter disturbances, Rich «a penarterrta 
nodoaa, temporal arteritis, thrombo-angfitu obliterans, dermatomyoajtLa, diffuse 
hipus erythematoar*, scleroderma and phleinta nngrana. To esttblfah a disease 
at an entity ia not eary for eren after a haa been deacribed aa aneb confirmation 
mtm be obtained from other*. 

Very little ft anffablc on tropical phlebitis fn the Gterature. Indeed, there 
are scarcely half 1 dozen artaclea relating to thli ditorder and Let* than that 
number of worker* hare written on the subject. I hope you will forger e me if 
my name aeema to appear somewhat more frequently than la usual It b not 
because I wnh to push my point of riew but that, as there hare been to few 
writer* cm this disorder I hare had to put forward my Ideas fn cad er to corroborate 
or disagree with the observations of other worker*. The disease, which may 
affect many different reins, ii claimed to bare a distinct ire pathology with 
Indus! on bodies in particular cells. In time, workers In or outside tropical 
Africa will probably be able to confirm that the condition first described by 
Ftirrnt In Northern Rhodesia as a disease entity ia Indeed such, and does not — 
on the other hand — belong to some other recognized group of disorder*. Con- 
sequently ft i> hoped that those taking part in the discussion this eremng will 
be able to entfaxe /reefy the evidence that has to far been presented r namely 
that in the tropica, but more particularly in the »uh-tropic* of Afnca, there 
exists a peculiar affection of the ran* and posaibly as I th*Q mention too, of 
the art erica. It u only by such frank critioam that those of us working far 
from the larger centres, with little opportunity of discussion, may be re-cfirected 
into correct channels when we hire assum ed a wrung course. Perhaps, too, 
certain luggeation* may be made as to approach or research which may clarify 
the issue. Thu* it may be r ere* led that what has been defined as a particular 
group of tropical disorder*, hitherto regarded sa distinct entities, may after all 
possess a common baric aetiology 


Hirrrwr 


Aa you are all wed aware, oon-auppuratrre thrombophlebitis may be pr imary 
or secondary Secondary thromfwpMefntfa may be the writ of tziumj 
infection, general debilitating diseases or ferns, or may follow operation, cardiac 


ailments or childbirth (phlebothrombosu). 

In primary thrombophlebitis or thrombophlebitis migrarn, which fa 
relatively uncommon, widely sep mated regions of the body are dfccted-ltt 
crate is unknown, there being no relation to pc e-eximnj disease or trauma. 

Puftnooary thrombosis often occur* but complete recovery fa usual 

There hare been reference* to a phlebitis of tropical oogm in the literature 
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Castellani (1930) referred to the existence of a condition he called pen- 
phlebitis tropica, but a careful study of his note in no way differentiates this 
from ordinary thrombophlebitis migrans which Low and Cook described a year 
later as occurring in a lascar fireman and a Malayan seaman 

Low and Cook state “ The two cases illustrate the simplest variety of 
thrombophlebitis migrans, in which onl> the veins of the extremities are affected, 
without implication of the viscera Otherwise as is characteristic of thrombo- 
phlebitis migrans no aetiological factor could be elicited ” 

An apparently new form of primary phlebitis — tropical pnmary phlebitis — 
was first reported in 1941 by Fisher, who published an excellent account of 
the condition m the South African Medical Journal His cases, mostly African 
but occasionally European, were encountered in the copper mining area of 
Northern Rhodesia He referred to the disorder as “ acute thrombophlebitis of 
unknown aetiology,” describing its histological features accurately and suggesting 
that it might be a disease entity In 1943, having become acquainted with 
Fisher’s paper, I published a clinical account of the disease, mentioning some 
of the many veins which may be involved Three years later I again recorded 
findings similar to those of Fisher, and mcluded two European cases in this 
senes I desenbed a case of femoral thrombosis with pulmonary embolism, 
although he agreed that embolic phenomena are very rarely seen in the disease 
A most useful publication was that by Manson-Bahr and Charters in 
1946 who, for the first time, published from East Afnca in the Lancet a com- 
prehensive clinical account of the disease The paper was entitled 11 Epidemic 
thrombophlebitis ” and in it is recorded the astounding number of cases — 627— 
admitted to the No 1 and No 3 (East Afnca) General Hospitals between 
January, 1944, and December, 1945 They desenbe three clinical vancties of 
the disease, the emphasis being on phlebitis of the neck veins They arc the 
first to report on the relapsing nature of the complaint and to record its association 
with artcntis and gangrene They make the interesting suggestion that the 
disorder might possibly be a unis infection transmitted by necdlc-puncturc, 
as a high percentage of the cases had recently undergone antt-sjphihtic treatment 
Perhaps the most \aluablc of Tishfr’s contributions was that in which he 
was associated with his wife, Dr Monica Fisher, and with Prof A C Lendrum 
This was published in the Journal of Pathology and Bacteriology in 1946 Here, 
for the first time, was provided an accurate and detailed "description of the 
pathology of the vessel wall and the demonstration, by a special staining process, 
of inclusion bodies in the polvblast cells The postulation that so-called splenic 
abscess might be related to tropical phlebitis is put forward and the suggestion 
made that the term “ idiopathic thrombo-phlcbitis M be replaced b\ 41 pnman, 
tropical phlebitis ” This paper should be consulted tn the original as it also 
clarifies the disease from the clinical aspect 

In the same \car I published papers in the Transactions of the Ro)al Society 
of 1 ropicnl Medicine and ILgicne and the Larcct also postulating a relationship 
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between primary spkmc abacew and primaiy tropical thrombophlebitis. In this 

cnwitctKm, one might mention that I recorded a case In 1948 of multiple •plemc 
infarction associated with splenic thromboata This patient abo abowed a 
mesenteric throtnboaia with small bowel com pi res liana. Further tnformatioo 
bearing on thu tubfect ii offered by my publication in 1949 of a cue of totii 
» picnic necrosis, in which both the ran and the artery were thrombosed. 

Perhapa a »tep farther in the history of tins intereating draorder vu my 
report on air cases of aymmetneal gangrene of the feet and toe*, teen In African 
males (1947) In each patient oedema preceded the gangrene. I waa unable 
to offer an explanation for the case*. In a letter to the Brtiuk Mthal J<xcr**l 
m 1948, bower er OiAJrmt and Muoott Bake suggested that these ernes 
might be related to “ that condition known a* tropical thrombophlebitis." 
Further they refer to their own two cues of arteritis with gangrene of the foot. 
My cases were strictly symmetrical both in time of onset and extent, whereas 
thoae of Charters and Mankt* Bah* were unilateral Later h onour I pub- 
lished two case* in winch only oce of the upper extremities was affected, the 
digit* alone bong in robed. The gangrene waa preceded by oedema In all the 
case*. Although not entirely convinced, I thus lent support to the new of 
CiLirroa and Mam»on-Rak* that the condition described might, in fact, be 
that of thrombophlebitis with secondary arterial disease or spasm. Evidence 
of possible arterial mrolrcment is submitted in a paper published in the SmJk 
Afncwn Mahal Jornnad (1949), m which I mention the fact that in cases of 
femoral thrombosis, the oedema of the Dmba was relieved to a certain degree hr 
a I umbar-sym pathetic block. la other paper* (1949), esses of troptcal myositis 
are described and the suggestion is made by me that pcrhjpa one variety of this 
ctKvdrtkm may be related to tropical phlebitis. 

PATTtOLOOT 

The three papers dealing aith the pathology of the disorder are by Fairra 
(1941), Funta, Fuher and Lutoatru (1946) and Mahsov Dun and Caurmei 
(1948). Of these the most important is that by the F auras and Lrxoimw 
which portrays m detail the histological picture of the disease In th vans. Its 
features vary it would appear from case to case, apparently depending oo the 
sure reached by the process at the time the fcnojwy was performed. They stress 
the gross destruction and upheaval in all coats of the veins but more especially 
in the media, the layers of which are disrupted and widely sep arated or fragmented 
by an actively proliferative oedematous vascular tame. Foot and Termini 
beEeve that the new imerraptmg or gratudauon tame has its ongm in the 
dividing rone between the mUnu and media, the latter then being invaded. 
This tissue consists mainly of fibroblasts or endothelial cells, giant cells i remm 
bcettt of the large giant crDt of Hodgkin s disease, or of the foreign body type 
capillaries and fibrous tame. In addition a varying number of polymorpho- 
nuclear leucocytes, whose forms art often well preserved, o commonly IcwmL 
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Other chronic inflammatory cells, particularly lymphocytes and plasma cells, 
may form part of the general picture, as pointed out by the late Dr F W 
Simson, of the South African Institute of Medical Research, when reporting 
on one' of Fisher’s earlier cases He particularly mentioned that the vasa 
vasorum, although dilated and engorged with red cells, showed no obvious 
cuffing by inflammatory cells 

Fisher and his colleagues comment on the short stretch of the wall which 
is damaged, the thrombus at this site bemg firm, white, of a fleshy appearance 
and Strongly adherent to the inner lining of the vein Distal to the thrombus 
and for a considerable distance from it, secondary clot formation due to stasis of 
the blobd supply, supervenes These authors, as well as Manson-Bahr and 
Charters, also refer to the eventual organization with recanalization of the 
thrombus, or the complete and permanent obliteration of the lumen by dense 
fibrous tissue 

Whereas no bacteria or other organisms, such as nckettsiae, were demon- 
strable, by various staining methods, in tissue removed from the patients, 
Lendrum and Fisher (1946) claim to have detected, in some of their tissue 
preparations, cytoplasmic inclusion bodies within the large endotheliod, or what 
they refer to as polyblast cells These bodies were stained strongly red by the 
phloxintartrazine method They were circular in outline and of fairly dense 
hyaline appearance The bodies were scanty in number, not more than four 
or five being present in a transverse section of the whole vein at the level of 
maximum development of the lesion As far as I am aware no further work 
on this particular aspect has been earned out to corroborate their findings 

It is not my wish to comment to any extent on the histological findings 
which were similar to those found by me in sections taken from material removed 
either by biopsy or at autopsy However, a few points should be stressed as 
they may have some bearing on the pathogenesis One of the most interesting 
features to strike me was that in addition to the marked degree of phlebitis m 
which all three coats are seriously affected by the chronic granulating process 
there is — as will be seen from the sections I have prepared — a clear and obvious 
infiltration of the surrounding connective tissues of the wall of the vein for a 
variable distance beyond it The inflammation m the tissue m the neighbourhood 
of the vessel may be as intense as it is in the wall itself The tender swelling 
felt clinically is in fact usually thicker than that which one would ordinarily 
associate with a thrombosed vessel alone 

The other significant observation is that the clot m the vessel often appears 
recent in spite of the extensive fibrous and new tissue formation which has 
occurred in the vascular and perivascular tissues It would suggest that for some 
time a chronic inflammatory lesion had been smouldering in the vessel wall and 
then, for some unknown reason, the thrombus suddenly supervened (De Navas- 
quez, personal communication ) Does this peculiar infection commence m the 
immediate vicinity of a vein and spread inwards from without the vessel wall ? 



174 rwncAi. raurairn 

An artery too may be Involved should It be lying nearby Owing to the greater 
thick pe ^a of It. coat*, however it kcot to be able to resist the infection to • 
greater extent than can the relatively thinner and weaker renoua wii I* thi* 
after all a disease primarily of the connective tisauo, affecting particularly those 
in the doit nanny af the vascular system, of may not anch infl t mm. re tr y 
tumoura appear occasionally In urea unrelated to the vascular ayatem ? Thh Li 
merely a point of new nnce this ia not ta a rule aeen cCnJcaDy the patient not 
admitting to any pomoos tendemeas of long duration In the arte where the 
inflammatory process a taking place. He complain* only of a sodden pam and 
tendernc**, with the aweHIng of the limb supervening within a day or two of 
the commencement of the iTlneaa, I cannot explain the discrepancy betwe en 
the pa tho logical picture and the clinical hiatory (Figs. 1 to 6.) 


Clinical Fiattjwx 

Mach can be written on the clinical picture mainly because of the many 
different veins involved and because the inflammation, m a relapse, may attack 
another vein. 

The eaaential feature in a typical or average caae it the more or lc»a sudde n 
onset of * febrile disturbance la an otherwise healthy young African, who com- 
plain* almoat at the tame time of pain of a severe nature over the affected rdn. 
If for Instance, the femoral vein ta involved, the pain will bo aborted over the 
groan and down the front and aide of the thigh. Soccer or later generally 
Within a few day*, peripheral oedema, varying enormously from case to caae, 
appear*. The amount cf rweffrag probably depends on the extent of the venom 
occlusion and possibly on the degree of the arterial spasm. The fever is at Hi 
mamtuned and there may be pronounced conatituttonal disturbances. After 
several or more day* the oedema tends to subside. (Figs. 7 and &) 


When discussing the pathology I referred to the tender Inflamm atory msas 
in or over the rein. In the early stages it may be exquisitely tender and varies 
much in aim It is fixed to the subcutaneous tames and in my experience docs 
iwt In itself suppurate. It gradually dimmnhes in sire over several or many 
dava. revealing In this event the outline of the thrombosed ve*d as a conf-Hke 
firm structure the length of which varies according to the extent of the 


thrombosis. . . . 

The s.te of oedema depends on the parueniar vessel thrombosed. A rein 
commonly Involved u the subclavian or udflary 
cjtremuy and of the shoulder is pronounced. Thrombow 

swelling of the affected side of the neck, face and eyebdi. Inl9» I 
!2mled a case of tHs type in which both external jugular veins were oeduded. 

n , f distr4nfaon of the oedema, rt waa imstalten on admmwn for 

ina may be clotted, pndudng nrefl^ 

SKIS STa unccmmon thr*nbc*Is a that af the aupenev vena c^ 



I — Biopsj taken on a saphenous \em in the 
1 It illustrates the occlusion of the vessel 
thrombus and the extensive inflammatory 
ges in its wall, particularly the ad\entitia 
extending beyond into the surrounding 
tissues 


Fig 3 — Another biopsy performed on a small saphenous \ein in t 
calf It demonstrates well the pronounced pemascular inflammati 



Fic. 2— In this \ iew of the saphenous \cln a pronounced cellular reaction has 
occurred m the vessel wall, the medial coat being fragmented 


To Mf page 374 
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Fic 7 — Showing left femoral throra Frc 8 — Acute phlebitis of the right popliteal 
bosis vein Note the definitive swelling of the leg 

especially of the ankle and toot. 


when the oedema is seen to affect both upper extremities, the face and neck 
The prognosis with regard to life I have found to be remarkably favourable 

An interesting syndrome seen m practice is one in which thrombosis of the 
inferior vena cava occurs This results in extensive oedema of both lower 
extremities, the pubic regions and the front and back of the lower abdominal 
wall Such oedema, as is the case when the superior vena cava is blocked, may 
persist for a long period The swelling may gradually disappear or continue 
indefinitely It is possible that some of the African cases, seen from time to 
time, with enlarged or tortuous veins coursing upwards across the abdomen 
and trunk, result from the establishment of a collateral circulation due to the 
thrombosed vessel, and not to be confused with that produced by hepatic 
cirrhosis and portal obstruction (Fig 9 ) 

It does not follow, however, that there is always oedema when a vessel is 
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■ fleeted. For balance, m apfte of the fact tint the throcnlxwed reads jd cut 
coujd be felt, no surnmnding oedema to foand distal to or in the vicinity 
of the veaseli, Thh may be accounted for by the food coil item! driioa^e of 
the area or wrnply by the fact that no actual thromhwii had occurred in the 
lumen . Another possible expixnation might be the aTtght degree of arterial 
•pwm present. 

A* the oedema in the non-kbopathiC variety of thrombophlrixtr* tend* to 
d»tppemi wnh a himbtr sympathetic block, I carried out tha procedure in case* 
of tropical phlebitis of the femoral tern. Ncnroca'mn vu injected Into the hnnbar 
t ym pat h« »c gangE*. The oedema subsided rapidly 11 a rule withm AS hwrt 
Ths* would see m to suggest that the oedema r* due not only to venous obstruction 
but abo to some degree of artenal or arterroiar spasm through sympathetic action. 

An interextmg outbreak of tropical thrombophlebitis was aeen In the 
Sabi bury Native Hospital from April to /one, 1049 during which time 22 cue* 
were admitted. In the month* before and after this period only sporadic ca»e» 


T * — rr««cit*rm trtowJtm m. the 

»mll No hfpwV or tpienic 
<£mcmr <* rUnkal emsnistVw 

hU low 4-n M nctWr 
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rotUlm) amtlmM The ariwr lus- 
ts** *•« •**«« 


were encountered. No explanation can be offered foe this. Of the 22 cue*, 
all were males except one. The avenge age of the parents was 30 years, the 
oldest bong 40 and the youngest about 20. Chit of the 15 patient* questioned, 
12 admitted that they had recently reversed injection*— the*e being for lyphai* 
m every case except one. All recovered except the aolc female who >d*d of '■ 
portal thrombophlebitis. The functional recovery sras excellent in 19 but the 
remaining nro left hospital with a alight swelling of the leg ^ 

In nine of the patient*, more than one vein wo invoked— generally two 
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As a rule the multiple thrombophlebitis started first in one vessel, affecting 
another a little while later The sites attached in the total series were as follows 

(1) The femoral vein m six cases, one of which was multiple 

(2) The cervical in eleven patients, in six of whom other veins were affected 
as well 

(3) The calf and foot were sw r ollen in seven cases 

(4) The portal vein was occluded in one patient In addition a cervical vein 
was involved 

(5) Two cases were of the nodular variety 

The intensity of the fever ranged from 99° to 103 4° F , the average being 101 5 a F 
Such pyrexia was seen in all the cases Its duration vaned from 1 to 20 days, the a\ erage 
being 5£ 

White cell differential counts w ere performed on ten cases Five of them were normal 
In three a leucopema with a relative lymphocytosis was shown, and in two a moderate 
polymorphonuclear leucytosis Blood cultures in four cases proved sterile 

In a senes of 105 cases, Manson-Bahr and Charters found the following 
veins involved 


Vein 

Number 
of cases 

Vein 

Number 
of cases 

One internal saphenous 

16 

One superficial arm vem 

16 

Both saphenous 

4 

Superficial arm veins (right and left) 

4 

One femoral 

22 

Portal 

2 

Both femoral 

21 


i 

One popliteal 

21 


105 


Of these patients six had phlebitis of both arms and legs 


Gelfand (1946) reported on 15 cases, the majority of which showed mvolve- 
? en * °f the femoral vein The subclavian was also attacked in a few of the cases 
n the same series was a case of mesentenc involvement, one with the splemc 
Yeui anc ^ mother with the cavernous sinus thrombosis 

In a senes of 32 cases, Fisher (1941) found the veins involved as follows 


Vem 

Number 
of cases 

Vein 

Number 
of cases 

Cavernous sinus 

1 

Portal 

o 

Internal jugular 

0 

Femoral 

10 

External jugular 

> 

Popliteal 

1 

Subclavian 

2 

l 

Short saphenous 

o 

Axillary 

I 6 



Basilic 

i 1 

i i 


32 


Hie 


Cra ^ c durauon of illness in this scries was 33 da vs, the range being from 5 to 91 days 
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tbotical ncLomi 


affected. For instance, m iprtc of the fact that the thrombeaed yeaada in cm 
could be felt, no surrounding oedema was found distal to, or in the rlardty 
of the vrMrh. Tim may be accounted for by the good coRitml dnhugt of 
the area or simply by the fact that do actual thromboaia had occurred in the 
lumen . Another poaalble explanation might be the alight degree of arterial 
iparm present. 

Aa the oedema in the non- idiopathic variety of thrombophlebitia tenda to 
disappear with a lumbar ajm pathetic block, I earned out thia procedure in cues 
©f tropical phlebitis of the femoral Tein. Norocame was injected Into the lumbar 
arm pathetic ganglia, 'Hie oedema aubaided rapidly aa a rule within <8 houra. 

Thia would teem to suggest that the oedema 1* due not only to venous obstruction, 
but alao to acme degree of arterial or arteriolar ipam through a ym pathetic action. 

An interesting outbreak of tropacal thrombophlebitia was aeen in the 
Salisbury Native Hospital from April to June, 1949 during which time 22 caaea 
were admitted. In the months before and after thia period only sporadic caaea 
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acre encountered. No explanation ran be offered for thia. Of the 22 caaea, 
,11 were male* except one. The arenge age of the patienta waa 30 year*, the 
otdext being 40 and the youngest about 20. Out of the 15 patienta questioned, 
12 admitted that they had recently rtccrred injections — these being foe ayphffia 
m erery case except one. All recorered except the aole female who died of a 
portal thrombophlebitis. The functional recov er y waa excellent io 19 but the 
remaining two left hospital with a alight swelling of the leg 

In nine of the patient*, more than one rein w** instil red generally two. 
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As a rule the multiple thrombophlebitis started first in one vessel, affecting 
another a little while later The sites attacked m the total senes were as follows 

(1) The femoral vem in six cases, one of which was multiple 

(2) The cervical m eleven patients, in six of whom other veins were affected 


(3) The calf and foot were swollen in seven cases 

(4) The portal ^in was occluded in one patient 
was invoUed 

(5) Two cases were of the nodular variety 

The intensity of the fever ranged from 99° to 103 4° F 


In addition a cervical 


vein 


1 he intensity ot the lever ranged from 99° to 103 4° F , the average being 101 S* V 
Such pyrexia was seen m all the cases Its duration vaned from 1 to 20 Hat™ fu * 

being 5 J aay8 ’ the av erage 

White cell differential counts w ere performed on ten cases Five of them we 
In three a leucopema with a relative lymphocytosis was shown, and in two a m T™ 
polymorph onu cl ear leucytosis Blood cultures m four cases proved sterile moa erate 


In a senes of 105 cases, Manson-Bahk and 
veins involved 


Charters found the following 


Vem 

— 

Number 
of cases 

Vein 

Number 
of cases 

One internal saphenous 

15 

One superficial arm vem 

BB 

Both saphenous 

4 

Superficial arm \ eins (right and left) 

wSm 

One femoral 

i 22 

Portal 


Both femoral 

21 


■fl 

One popliteal 

21 






105 


Of these patients mx had phlebitis of both arms and legs 


Gelfand (1946) reported on 15 cases, the majority of which showed t 
ment of the femoral vein The subclavian was also attached in a few of th ^ 
In the same senes was a case of mesentenc involvement, one with the 
vein and another with the cavernous sinus thrombosis enic 

In a senes of 32 cases, Fisher (1941) found the \eins invohed as follows 


The 


Vein 

Number 
of cases 

Vem 

Number 
of cases 

Ca\emous sinus 

1 

Portal 

n 

Internal jugular 

0 

Femoral 

10 

External jugular 

! j 

Popliteal l 

j 1 

Subclavian 

o 

J 

Short saphenous 

1 

n 

Axillary 

| 5 


1 

BaMhc 

1 1 

! 1 


33 


a'enge duration of illncvc m this tones was 33 davt the range being from S to 91 days 
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tbottcal reuirni 


In > senes of 68 caa reported by Fiuna ri ml (1947) the following remi 
wcrc attacked superior Mittal turn*, erremoa* cum, internal jugular 
ettenuj jugular popliteal, *ubcLmrn, axillary basil ic , portal, femoral, then 
•aphenoua. Fourteen of the patients hid multiple hroona. 

The pioj Doan 1* n»oaIl J much more senous when visceral vans art Inflam'd 
and thrombosed, largely on account of interference with a rftaJ function. Death 
may not infrequently remit from such an attach. The chief thrombosed Tucrril 
Tema to hrtr been recorded are 


Superior roeaentenc (Fhhe* and GnJAiro) apieiuc (Fiitira and 
Grxmro) portal (Fttra* and Muratur Rura and Caurma) sagittal 
•moa (Foheb) cavernous sinus (Fane* and Gcjawp). 

Periup* the moat common of these to be affected la the superior m ca c nte ric 
Tein or one of hi rad idea. If the parent trunk n Involved, the patient derelop* 
an acute abdominal attack with severe epigastric and umHbctl psins, shock 
romitJDg and often with the passage of reddeth brown blood per rectum. Thw 
disorder may fretjuently be mistaken for acute ToWnha (a common condition 
m the African), acute intussusception (also fmpirnt tn him) and other abdominal 
emergencies. 

When a small radicle of the superior mesenteric rein is att a c ked, the prof 
noaia is better In such an event only ■ smsll portion of the small Intestine 
becomes deeply congested. The clinical picture is much milder and may be 
con fused with that of an acute dyaentcry In fact the di r u din may wonder 
whether or not to open the abdomen. In one «uch case, a tender mm could be 
felt m the umtuhcal region, but thrombophicbitic changes were present In other 
part* of the body The twenty of the attack and the shock are much leas than 
when the main vowel is thrombosed. 

The picture produced by a portal, cavernous ainua or sagittal thru* rein 
thrombosis is sufficiently well kno wn not to warrant Its repetition. It h oq the 
splemc too, ho w ev er that I wish to dwell t few momenta. Cites of splenic 
venous Lhromboita arc recorded by GcLrarrD (1946) and Farm ri *L (1947). 
The taro effecta of thrombosis m the rein are 


(1) Multiple infarction of the spleen. 

(2) Total necrosis of the splenic pulp (a more advanced charnel. 


(1) Mmtuplr Infmrctiom of tkr Spirtm. 

The diagnosis i* net easy but U suggested by the severe pam In the splenic 
region and the exclusion of other causes of pam over this organ. This con dnloc 
may be suspected, if In addition to the pam it was preceded, sceompmlcd or 
followed by venous thrombosis in other part* of the body In many cates, 
however the diagnosis fc* nude only at operation or autopsy 
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e»drt™. Scmetmrt thickened, I endrf cocd-tka lWJx»tJ ttinontxlHt After 
ti* freer h*i aubrided, them nxj be rriap,* of forcr brer actnmpjnird by rfmWlho- 
fjiJebitW m another teob, or by etdT neck or even without toeehaing nm*. The t W rint d 
Vrtn, If loealiied ■ocnrtknea perakta for carry mooth* « thekenrd, bwd. (Byroad cord. 

(d) SttbmaOt T kjt m dffJ JtMtu 

Some padertfi in admettrd With no other ro*rafe«T»tioo* thin oedema of Oo* oe both 
le*j with Irregular pyrexia. Pain k often abwnr iod the throroboaed rtm m rut palpable 

(Hi) V taamd I mnettn, 

(I) CVe*Wh' — Th*y daaciibe two ea*e* winch derrioped itoimtit bout* of loeakatd 
Troout tbrorabori* crxrry 3 » rtki £oe 5 month*. During each attack the pyrexia letted 
2 to 3 dip* and amall nodrd* could b«e palpated aJartg the count of rapetfidel rtn. 
In eweh c**« bierpaf of tha nodule mreried an ocgxnhdi-ig th rembu* in the Trio. 

(?) /W V rim /arWt emrmt 

(3) Anm cirU mt wtik Artvritu , — They record rw ewer wk i Llu r J to ho*pml wtth 
phlebitit winch developed ertmat throruboak », rth nsulunt ga ng i rue In each cate 
the Iff hid to be wnpualed (ran ahem the knee after which re e a t e ry took place 

ct_t*ttrtc vrtcr>t (CL 

Taking into acctxait the ramble cfardcal picture I would t upci t the foOcrwing 
elaartficatioti 

(I) TV Ot &mmtmm i Type (Phlebith major), dot to phlebtri* of major peripheral 
row) A particular part of the body dependm* oo the rraael throenboaed, b kmJrrd, 
tp the leg amt or tax 

( I ) 7V Anrte / Mi m ifm mi 1 arwfy {Phlcbrth and Throruboaia of rbceral W ri . 
*och n tVa mmentatk:, portal and rplenic erin* and (ndudmg tpjrcdc abacra* or 
infarct voo of tba eplrm). 

(3) TV Cteeira/ Tyf* with thruenbophlebctn of cerebral vein and artmout 
nmn, doaeiy umulatmg merungitb, enccphahlr* or rcauftao* in focal jwralyret ioch 
at a bfcmrplegia. 

(<) PSUUtb Mimor aflectmg acnafl ruperAoal rota auch at of th* neck, leg 
and amx. 

(5) TV RAmpimtg tha patient rectnera, bet latrr rclapwn, ar>r<hcT 

rein bring attacked 

(B) TV Sfrtmdixg Tjf —In the* artery the dbeaae prrwd* to other erica tt 
tba tine of tba Ulrica* oc iboetiy after 

(7) TV AakWar Tj +4 in which fouhipja email pea-Lla rwrihngt due to phlehftr* 
mi aoperfictai minor run occur 

(3) Traptcal .UyacfU (oew ranety cady) (f). 

CEO PkUtntu Aritritu 

( ) Unilateral gangrene of an extremity C 7 } 

(i) Bymarwtrical gHW O t of the fttrcratin (D- 
(10) And* gaer-ewee/drafri _t Founurt dueaac and perhapa trop*cai ul/rn 

DIAOXTHU. 

TTie mrm feature* of this condtuon tre 

(1) U U preiatnmantlr * diacaac of the Afracan. 

(2) Male* are rnottly atucicd, often tbo*e who are relatrrely Jounc ,nd 
in good piwil health. 

(3) Pyrexia of %-aryini; mtcruity a prewrnt- 
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or pobbbK crib. Thb wort has not yet been confirmed by other*. finch ■ 
I™ 01 wveadgatlon should be undertaken by worker* encountering the disease 
In tropscal Africa. 

An interesting obsecration, mentioned earlier in thia piper b by Maxsox 
Bajh and CiLArrm (1946) who noticed that the majority of their patients with 
thrombophlebitis had recently undergooe a course of arsenic Injections for 
ayphlTl*. Most of them had previously re cei ved a Trnupuncture. Of 143 
qoeatJoned, 120 had been injected mostly with NAB. btrareooody The 
remambj 23 Rare do history of an Injection. The b tern I between the bit 
injection and the onset of aymptonn nried from 3 days to 7 month* 

On the whole, Majctox Bah* and CKAjrmo farour a nm* aetiology They 
consider the pobta b fartair to be the relit ire lymphoertosb b the blood 
negative bacteriological fbdmgi and hi posable aetiologies! and epidemiological 
rebtaotnbfp to the ootbreak of inf entire hepitrtia b their Command. The 
idmbaions to No. 2 General Hospital for inf entire hepatitis, at the time of thb 
outbreak, were recorded and a trndbrity noted between the two curves of 
oadenct. Morecrtr moat of the caaea of infect ire hepatitis were uxatlcd 
post inphenamma jaundice whibt underjetbg and -syphilitic treatment. They 
state “ The theory that the p rearm ayodrame may be caused by ■ rims trans- 
mitted chiefly by needle puncture, bit abo by ether menu, such aa droplet, 
urine or faeces, b attractive. H They exclude all other causes of .hrombophle 

bids, such as marantic thrombosu. They mcntMin that thromhosta of bnb 
reins occura b mi bourn bed persona, but most of their patients were healthy 
African soldier* of Category A 

I bare recently brestipated the queitioo of previous injections m my cases. 
Out of 15 with definite thrombophlebiti*, 12 pare a prenoua history of injections, 
mostly of neoar* phenamine for *yph2is. 

Thus, at first tight, there appear* to be strong evidence that aa propounded 
by Ma-MOV-Bah* and CfiAjrma, thb farm of thrombophlebitis is of virus 
origin, most probably introduced by renu puncture. 

However one wooden why venupuncture should produce a rirtta infection 
only b tropical Africa. Minio n* of injection* are bebg given continually 
throughout the world. Why b it that this type of thrombophlebrtia b not 
produced aa a remit of injections b other Unds ? I therefore decided to Invest!- 
gate the* qiwstion further Aa the African i» *o riddled with disease might it 
Dot be possible that at any time a targe p ercentage of pitxmti in an African 
hospital may have re cent ly recerred injections for other disorders } 

Accordingly 147 patients in the Salisbury Native Hospital in April, 1949 
mere questioned as to whether or not they had received treatment by injection 
during the period from September 1943 to April, 1919 It was found that 
128 had received injections, mainly for syphilis, during those 6 or 7 months. 
Nineteen had not. 

Syphilis, which b so prevalent id the African, might be considered as an 
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DISCUSSION 

Dr 8 De Niruguei Coratdenble Interest m tbe pathology of peripheral 
▼licubr disease his been stimulated in recent years by tbe wider recognition 
of cases of what appear to be tpontfneoua inflammatory ksk>n* of an met and 
edoa of widespread distribution, best typified by periarteritis nodosa. While 
the histological changes in tbe latter condition are charKteraisc, they cannot 
be considered entirely specific, sa similar changes may be teen b the pe cro tmng 
interim of maEgnant hypertension. 

When Dr CtUArro showed roe hi* sections, I was struck with tbe similarity 
of many of the changes in the rein* to what one tees in peri art emu, although 
certain feature* of tbe latter condition are absent. The roost conspicuous 
changes to be seen in the affected ran* in Dr Geltaxd * cases are firstly an 
inflammatory reaction of the jdreotrtu and of the surrounding fibrous and 
adipose tisauc*. consisting of polymorph leucocytes, macrophage* and fibro- 
blasts, which appeared to be the oldest part of tbe lesion indicated by tbe 
presence of fibrous granulation tissue which extended far out into the pcmascular 
cormectire tissue Secondly swelling of the roeda, whxh appeared thicker 
tlitn fy-t fTTnl *nd showed an increase in the intercellular ground substance 
in between the musde refb uKWt of which were auQ inuct though foa of 
inflammatory Cell* were occasions Or present Finally the change* in the mtima 
consist ed of diffuse in turn! thicken rOg which, ra some ipcarocns, was o great 
as the total thickness of the media. Where the intimai end o<h chum bad been 
shed, there was recent thrombus which was orgamxbg This thrombus 
formation appeared to be localized to certain areas of the artumfmnsx of tbe 
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DWCUMKW 


* nncd bm dmioct dbeav entity u Dr GrtFAlfD ha* revealed to id tonight 
I (Ed not meet the condition in epidemic form tueh u h*j been described max 
b® tbere b no doubt thitt tropical phlchjti* b met with iporadicaBy b modente 
number* in *11 parti of the colony 

Regarding the aetiology I wu In termed to hear Dr Dr Natajqoti 
•tra* the aimHarity to polyarteritii Dodo**. I wm myvif struck by the sJmfltrlty 
of tome of the cases showing a toperfioil ipreading gangrene to the condition 
deacribed by Stmjxrt u purpura necrotica. Here the lesion* <tan n tie** of 
purpura, but necrom and dry gangrene follow with erentual ilonghing The 
latent cm penpheral and often symmetrical the prognew**, at In tropical 
phkhttia, a uruilty good. Sttruxw tnggated that the lesion* were allied to the 
Sclrwartrman phenomenon and moat cava had tome focus of chronic vpaf*. 
Other* hare suggested that these cava are t manifestation of polmtentb 
nodoaa. 

The background of chronic *epsb m unhkely to apply to tropical phlcbftb 
which occur* in young and otberwbe fit male natirea. N evert be lev, there 
appear to be many simTiritie* between this group of condition* which Dr 
GnJAjtt) ha* ihown may well be related to tropica] phlebitis, and the raned 
manlfeatatkm* of the polyarterim nodoaa group. It may abo be that there art 
aetiologtcil factor* In common. Bearing in mind the t**od*t»on of many caaea 
of polya rtentu with the prenou* uv of rulphonamidra, and remembering alao 
the popularity of tbev drug* with the native, U might perdu pa be worth whEt 
to Investigate a simuLar association of aolphonamJde* with tropical phlcbrti*. 

Dr J Haiptr I would like to girt aome of my impressions on the epidemi 
logy of perhaps 100 cava in aakarb of tropical thnxnbophiebrti*, aeen for a 
ahort period in the early stage* of their HI new, daring the 1944-45 outbreak 
in Kaat Africa Command (Some of tbeae caaea were later included by Mak*W- 
Bahi and Qumn in their report in the LmmcH ( 1946, 2 333).) 

The *yn drome occurred, in my experience, exduarrely in tbov who had 
h»d intravenous araentcal rnjeCtiort* for ayphrlta at the Special Treatment 
Centre to which my caaea of venereal diaetse in the infection* stage were 
evacuated. Denial of *uch a hbtory by the patient wa* always dap roved either 
by later admtaaion on permaanm, or by co rani tat ion of unit and hospital record,. 
Aa one of the »peakera ha* ruggtated the pcwsible role tf sulpbon amides In the 
aetiology of this syndrome, rt u of interest that the syndrome did not occur in 
ova of gonorrhoea, chancroid or lymphogranuloma inguinale treated with 
ndphonamidea at the ume tune and at the tame Special Treatment Centre. 

It did net occur In a few coca of syphilis treated with intravenoc* arsenical 
in my depot, nor n cava treated there with intravenous araemob foe rtbp*un 
fever (tick home) It (Ed not occur in cases subjected to venupuocture for 
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Dr C C ChMttrmM rtxted that Iu* only positive comributioa to tbc 
dixcusuon wa* to exprcs* ha appreciation of the palnrtakmj way fa which Dr 
GrLTAXD hid presented something comparatively new out of Africa. The 
restricted and focolrted epidemiology of the fytidrome vtt confirmed by hi* own 
nepi tire experience ra the Congo. True, the xalphonamide* were not in genenJ 
t»e then, but countless Infection* of artphenaminc were being given without 
any evid en ce of thrombophlebitit- 

He a*ked whether the Weil Felix reaction and the Fttii aiin text had 
been used and whether there wax any marked eo*Jnoph£ha which might *ugge*r 
• nemxtode role. 

TroptcaJ mycsrtr* had one point of similarity the parn and indcratioa of 
the early lexktn before any marked trrtc on due to pin had developed. 

Dr C J Haekett Dr Gcurawn hm hinted at the poaaihte relationship 
betueen tropical phiebm* and tropical ulcer I lax he found any radrofogicai 
evidence in bone lesion* which might have ari*ea from vascular interference In 
the former rcsemblmg those reported in asaooadcrn wnh the latter by Baocixx 
■axx (1943. llntstk of Rmixiofy 16 221) from A Vest Africa and 

Sftcrrrntn (1948. Bntui Jotanml of Surgery 83 353) from India? 

Dr F Morgatroyd May I ask whether » id ling wax found in any of the 
patient* 1 

Dr Oelfutd (in reply) It would be difficult or Lmporrihie to reply in the 
abort fame at my diipo**! to the many lntererting pcant* rawed in the dacusrion. 
\\ e appear to hare t r a rer a ed the » hole field of ra*cuiar pathology from thrombo- 
angirn* ob liter* ra to perarterrtn nod oaa. I, pervonailr do not favour these two 
disorders (even though there may be point* of timiUnty in the pathology), in 
new of the different course taken by tropical phlebitis which, ax a rule, tend 
to attack a i ingle large rein, a recurrence not usually being icoi In the 
relapsing type, there a generally only one relapse occurring within a short 
interval of the onset of the Hines*, and not a repetition foe month* or years. 
Further tlw prognosis a extreme! y favourable unlrs* a vein serving a vUal 
function i* occluded. Temporal arteritis may possibly be more akin to the 
disorder I am describing tin* evening 

The soggertioo that ainbum may hare a vascular pathology a a f*sa raring 
one, although it t* difficult to accept that the dcnxe fibrous constricting band 
is originally the result of obliterative vascular disease. 

I hare not observed any association between ockalaenua and tropical 
phiebm*. NevertheJex*. as I hare already mentioned in my paper But of 
Northern Rhodesia, recently recorded a case of splenic abscess showing the 
nckfing phenomenon n the peripheral blood. I think ihe two ire coincident*!. 
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We have considered the possibility of a typhus-like infection of the veins, 
but the conclusion reached, largely from the Weil-Felix agglutination reaction, 
was that there was no relationship between a rickettsial infection and the 
pathology in the vessel wall 

I am attached to the suggestion that tropical phlebitis may be allergic I 
cannot comment further on this point beyond mentioning that a marked eosino- 
philic response exceeding that usually met with in our African — is not the usual 
finding 

A point worth reporting here is that tropical phlebitis m Africa Would appear 
(with exceptions of course) to follow a similar geographical distribution as onyalai, 
although I must at once admit these two diseases are quite distinct and apart 
Why the two Rhodesias should see most of the cases I cannot say 

Wjth regard to bone changes m tropical ulcer, I have not observed a perio- 
stitis or osteitis, although in the more extensive cases infection of the underlying 
bone may quite possibly ensue 

My main object in drawing attention to this fascinating disorder or syndrome 
was to interest other medical officers who might be here on leave and who on 
their return to the tropics might keep a wary eye on any such possible vascular 
phenomenon If I have achieved this I shall be glad 

In conclusion, I should like to thank those who contributed to the discus- 
sion, and also my audience for bearing so patiently with me during the address 


After the discussion, the Chairman asked Dr L W Hackett if he could 
give the meeting anv information regarding the present malaria position in the 
United States Dr Hackctt said that an extraordinary decrease in reported 
cases of malaria had been occurring in the United States over the last 4 or 5 
years, amounting on the average to about 45 per cent* a year, as shown by the 
following figures from 13 “ malarious ” States 

1945 Approximately 50,000 cases reported 

19 46 „ 37,000 „ 

1947 * 14,000 „ „ 

IMS n 8,000 I# 

It is expected that the 1949 figures will show a similar trend 
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A TIACIDY 


MACtAXAXA wrote on a number of subject*, which are enumerated oo 
page M7 of the Roll of the I M.FL, by D G CaAWTwro. By Or the mat 
important arc hu book* on Asiatic Cholera, 1870 and oo the History of Asiatic 
Cbolera 1S76 with a later supplement to 1892, whkh occupied him for many 
yean. It waa compiled from the Presidency Medical Board'* record » from the 
earhett date to abow the tprad of cholera orer India and much of the world 
year by year and enabled the writer to wwk out map* of the world wide cholera 
pan dank* of the nineteenth century for ha book on Cholera and it* Treat 
tnent cf 1911 with full acknowledgement* of hta indebtednea* to Mnmu >u a 
ktbonou* work. Thtf ia acknowledged in a pathetic letter from Machimula 
thus ** It U the first and only reference I know of to my la boon oo the aubyecL 
1 wrote when Bryden [J JlL itattrtical Officer in Simla], Coni ogham fj M 
Surgeon-General to the Goremmerrt of India 1830-85] and Fayrrr [Sir Joseph, 
Medical Admer to the Secretary of State for India] were all powerful whh the 
Government and acoffed at my banting on water earned cholera and advocated 
air propaganda pandemic warea and *o on. I did not get a word of encourage- 
ment or help, but you hare vindicated ray con chakra* for which I am thankful 
and extremely grateful.'* 

In the course erf hi* prolonged studies cf cholera Macxaajuu recorded 
an instance in which 19 peraotu were known to hare drunk tome water which 
recently had been conummated by a fresh nee water cholera stool, fire of whom 
developed cholera. This convinced Macxajujia that the disease was caused 
by an Intestinal bacillus and led him to carry out animal experiments on the 
causa thru of cholera- In the course of these Macnama*A contracted the disease 
and had to go home — a disappointed man — preparatory to retirement in 1878 
from the Indian Medical Service, whose leading administrative officers had all 
icoffed ” it hi* prolonged investigation* on by far the roost important of the 
epidemic diaeaae* of India. The distmguiihrd aurgveal poaitwru be held in 
London after hi* retirement from India once more ffluftrite the proverb 
that a pcophet is not without honour save In the country of ha life t work. 

After ha retirement from India in 1870 Macjiamaxa not only retained 
ha hope of bang able to verify ha hypothesis that cholera wa* caused by 
bacteria gauung access to the digestive ayatem through contaminated water 
but also took active rteps further to qualify himself to complete bra kwg studies 
of the disease by proving hi* theory For this purpose be went to Bohn to 
study the then comparatively new science of bacteriology under its leading 
exponent. Professor Rorarr Koch and awaited a amiable opportunity A 
careful continued witch informed him that cholen had spread from India to 
Aden and Mecca during the second half of ISS2, and early in 1S83 the diaeaae 
appeared in Egypt aa he expected. Accordingly oo 9th Februar y 16 83, he 
submitted an application to the Secretary of Stale for India (aee p 397) asking 
for fadlrtiea to go to Egypt to carry out the bacteriological investigation for 



LEONARD ROGERS 


397 


which he had qualified himself and asked for the assistance for a few months 
of a recently recruited highly qualified Indian Medical Service officer The 
rest of the sad story can best be told in a letter to the writer dated 5th August, 
1915, and the appended copy of his correspondence with the India Office, which 
he forwarded to me with the request that I would print it m a further edition 
of my book on cholera or in some other publication The following are the 
relevant passages m his letter 

“ After labouring at cholera for 20 consecutive years in Bengal I contracted 
the disease when experimenting on ammals I came home and soon after 
went to study bacteriology under Koch in Berlin , with the knowledge thus 
acquired I was full of confidence m offering m March 1873 [this should read 
February 1883] to go to Cairo to work out the bacteriology of the disease Please 
read the enclosed correspondence, which do not return, and you will understand 
why an Englishman and one of the Indian Medical Service had not the privilege 
of discovering the cholera bacillus The Secretary of State’s refusal on Fayrer’s 
recommendation to accept my offer crushed any hopes I had of completing my 
life’s work The enclosed correspondence shows what we are to expect 

for much anxious work ” 


4 From N C Macnamara 


(Copy) 


To the Under Secretary of State for India 


13, Gros\enor Street, W p 

Febry 9th, 1883 

Sir, 

In 1866 I published a work on Asiatic Cholera in Calcutta and have since written 
a volume on the subject which book has gone thro* two editions From my researches 
I believe Cholera to depend upon organic infecting matter , in fact, that like Scarlet fever 
and Smallpox, it is a disease which is communicable through the means of a specific poison 
contained in the fomes passed by patients suffering from Cholera I have latelv taken 
steps to enable me to carry on further investigations into this important subject, having 
been urged to take this step because Professor Koch of Berlin has recently demonstrated 
the specific Bacilli of tubercle, and so much has been done within the past few >ears in this 
direction, that I think the time has arrived that fresh investigation as to the existence of 
a specific Cholera Bacillus should now be undertaken Professor Koch has proved the 
existence of tubercle Bacilli To carry on a work of this kind I should require some 
assistance, and from personal knowledge of Mr A Leahy I do not think a better man 
could be found to help me in such an investigation Mr Leahv lately gained more marks 
I believe thnn any man has yet done entering on the course of instruction at Netley — he 
passed his first examination with honours on the 5th inst , and is now therefore available, 
if the Secretary of State for India would grant him six months leave I cannot help feeling 
that he might institute a scientific investigation which I hope would lead to valuable 
results Mr Leah} is a good linguist, and might at once proceed to Berhn and work for 
a month with Professor Koch , in the meantime I shall probablj be in a position to com- 
mence the examination of the specific organic matter passed b> Cholera patients Under 
any circumstances I do not think these investigations would detain Mr Leah} more than 
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MacuMAKA wrote on • number of rubjetta, which are erru merited on 
page U7 of the Roll of the I M.S. by D G Cttwrown By far the mm 
important are hit book* on Ailuk: Cholera, 1870 and on tbe IGrtary of Asiatic 
Cbolere, 1876, with a later mppkment to 1892, which occupied him for many 
ycare. It w» compiled from the Prewdcocy Medical BaarcT» record* trecn th 
earCeK date to *how the ipread of cholera orer India and much of the world 
year by year and enabled tbe writer to work oat map* of the world-wide cholera 
pandemic* of the nineteenth century for hi* book on Cholera and ft* Treat 
tnent of 1911 with full acknowledgement* of hr* indebted r>r*i to Macmavi.ua i 
laborxwa work. Tha t* acknowledged in a pathetic later from MACXVMUt 
thu* ** It a the firat and only reference I know of to my l* boar* on tbe aubject- 
1 wrote when Bryden Q \L, ftatotjcal Officer m Simla] Cuningham [J M. 
Surgeon- General to the Goremment of India 18S0-85] and Fayrer [Sir Jo*eph, 
Me (Gcal Athraer to the Secretary of State for India] were aU powerful with the 
Goremment and aooffed at my foaming on water earned cholera and advocated 
air propaganda pandemic warea and ao cm. I did not get a word of encourage- 
ment ot help but you hare rindlcated my conchoion* for which I am thankfcJ 
and exunemdy grateful. " 

In the courae of hi* prolonged itudie* of cholera Macmamua recorded 
an instance in which 19 pcraocia were known to hare drunk *ome water which 
recently bad been contaminated by a freah nee water cholera rtool, fire of w ham 
dere loped cholera. Tht* convinced MacMAHUA that the doeare wt* earned 
by an mteatroal bacutua and led bun to carry out animal re pe n P ent * on the 
causation of cholera. In tbe courae of there Macmam.UA contracted the disease 
and had to go home — a disappointed man — preparatory to retirement In l STS 
from tbe Indian Medical Semct, whoac leading a d mi num tire officer* had all 
“ acoffed " at ha prolonged mreaticptiora on by far the moat important of the 
epidemic daeaaea of India. The dutiaguiihed aorgicai pcaitioru he bdd in 
London after ha retirrment from India once more Glint rate tbe prorerb 
that a prophet i* not without honour aare in the ccwintry of hi* life a work. 

After ha retirement from Inda in 1 86 hLacfAM.UA not only ret lined 
hi* hope of being able to renfy ha bypotheai* that cholera wa* caured by 
bad era gaunng tec ere to the digest tre iy*tera through contaminated water 
but «t«ei took actrre atep* further to qualify humelf to complete hi* kmg itudiei 
of tbe doeaae by proving ha theory For thu purpose he went t Berlin t 
atody the then comparatively new acterwe of bacteriology under it* leading 
exponent, Prx/ereor Ronurr Roar and awaited a luuibic opportunity A 
cartful contimstd watch informed him that cholera had tpnrad from Inda to 
Aden and Mecca during the aecrod half of 1S32, and early in I8S3 the direate 
appeared in Egypt a* be expected. Accordingly on 9th February I8S3 he 
itib nutted an a plication to the Secretary of State for India (*ee p 397) a*kiny 
for facility* to go to Egypt to carry out the bacteraolopaJ inrcttrgitioo for 



OK**!© KOGBK5 ^ ft fe tV 

self and a.tod ! f^MedS”s»^“ $£*»»»* 

** ^ w g* igj^s ‘^^^stiSSr^s 

if a teC f^sa d storv ca J C * c f his c0 ^v? TsvouW P nnt ^ fo \\ovnug ate 

lIe ^— 

" - ; £ * . - rT s tsvs, & 

'^SSonnn^* ^Beeto, -*£#. *f£* 

, v bY ^ nng u c Vvo\era £>aw cr ushed auy vmat w c 

(COPY) 

C Macnamara of State for 1»*» 

•■Frotn^ ^ Totbe -Under Secre 




AT»ACEDt 


^ *£ k '** ce * tor th* time, tbs Oorertterent wuuid be 

pat toDtde opens*. I btfkr* If th* Secret ar y of Start rtfm ribs wifcjea to th* M*«£e*l 
AtahorWe* «t Netley they would be* iwootb recterenendlt* Mr Leahy m « fit p*reoci 
for tb* tfutk* I propane, and they wtwld also I think testify unlW great importance 
of thn »oil 


At the time of writing the abort letter I knew that Asiatic Cholera had 
appeared in Egypt and had been in communkatroo with mj friend Mr Alonso 
Money then Bring at Cairo, oo the subject My Idea to to hare gone to Egypt 
to atody the bacteriology of Cholera rracGaticm. I had become acquainted 
with Professor Koch in fieri in and worked with him in ha book on Aria tic 
Cholera he write* petering the results of my conclusions regarding thla drwy 
I tent a copy of Sir J Fayrer a memo and my letter* of February and March 
18S3 to Professor Koch. In the rummer of 1833 Koch, with effident asaatanta, 
at the German Goremment • expense, waa sent to Cairo to undertake work 
I had proposed to perform earlier In the year but my offer waa declined by tbe 
Secretary of State for India in consequence of his haring recrired tbe following 
memorandum on the ruhject from Sir Joseph F ay rer who then occupied tbe 
pemtion of Medic* l Adriser to the Indian Goremment" 

(Corr) 

** MEMO dated India Offlca Whitehall March 3rd, 1333 written by 8cr J 
Fayrer Consult tng Medical Officer to th* Gormaner* of India, in raphy to ray 
letter to th* Under Secretary of #tata for India, on th* subject of Asiatic Cholera, 
dated Grarmot S tract. February #th, 1833 


Th* Ewdofy of Cholera b pjbfeet of great importance which m not by any mean* 
settled. Air C. Mscomwra •droeatea the theory that so organic contagion U th* c*u*r 
of Cholera and it tt lb* mretojation cf th* presumed form that b« propose* to pursue. He 
is an *bi« arid mcrgrtic enquirer and werter h*a had lair* optnenc* of th* disc*** fci 
Calcutta and ha oprrwort* therefor* at* entitled t respectful cwwjdcmiocL 

For my own part experience lesdi m* to assign tb« origin and predrrposhiori (7) of 
QWera to wider scad more general cWJWr. Our knowiedp* k *» yrt too lanohad to Justify 
dogmatic assertion* wrth regard to mfrj theory cf cowman. I arm wtLI aware that cow- 
ttunnate d w ate r play* an anportam part m detrrminwig Cbokra, end many ckhrr dkrasii. 
but I am not contaneed that rt does *o because it contain* specific orgscoc poison. Th* 
trastwn iws been moat carefully patyotiy end soentifically h ree sti g rt cd (m all its aspect*) 
for some year* by Dr*- Lena and Cuming h*m with totally negatrre results, rtfl, k k 
r 1 1 p I - despit their apeoaJ t riming and car* that they mar tar* faded t find th« which 
In reality ratta. 


Th* im ciuyatiOQ a* proposed bT M Macnanwxa wtmld bar* 
London with imported Cholera discharge*— Suppoweg th* minurt o 
b* rlxi- irrr rr d bow far they will b* **certamed as th* c ' J 

people m Madras m 1374 end B 7 030 in 1873 k is hard 
end opernon which a p r ep ar e d to —crib* cren such Jj ” 


b* tarried on in 


which killed 3 13 
tty in tb* actual rta®* of theory 

EJU pprii m . wmu.M yi-n-rT-.-.. *• phthlcl wnh tl hs hereditary 

and personal pecubentie* to tnnler cause **y »n oeganM pun, baaDus , I with ether* 
would regard the** bserih rather a* ep*ph«w*nra* than a* bem* taw Ikrt wi tb* «J1 
etan* of tbe m*cro*cop*c researches tW» so scure+y pursued must b* fee good by tending 
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a few month* after Mactama*a had been refused them by the Bntiah authontfea 
Kocm obtained the fidlrUei for hi* inrestigatiofi in Ejypt which enabled him 
to isolate his comma bacillus from cholera stools. Comment on this tad 
episode b unnecessary N C. Macxasuia had the maf amine to be too far 
ahead of hb British medical cootemporario, but it ti hi^h time justice ihould 
be done to ha memory by tha record of his labours on the moat serious of the 
epidemic disease* of India. The neglect and worse official discouragement, 
of pioneer res earch workers in India of MaCtAStAlA s day art past yet crrer 
three decades later a somewhat umilar incident occurred in India, which b not 
yet npe for hrstoocal record. 
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preferable to wire frames which tend to rust and rot the white mosquito gauze 
The local African collectors soon became proficient at making these to order 
In each hut two to four paid Africans slept every night The most satis- 
factory arrangement was when the Africans actually made the experimental 
huts their homes In this respect, children aged about 7 to 10 proved most 
suitable as they were proud of being house owners at such an early age Despite 
the attraction of such easy money, there is often difficulty m finding reasonable 
reliable human occupants These difficulties proved insuperable in one locality 
where huts built in an ideal position to study funestus had to be abandoned 
because the presence of lions in the neighbourhood upset the Africans At 
all phases of the experiments constant personal supervision was necessary 

For each experiment two identical huts were used When the mosquito 
population in these huts had reached a high and reasonably steady figure, daily 
collections were made in hut and window trap to give pre-treatment figures for 
2 or 3 weeks One of the huts was then sprayed inside on walls and roof with 
insecticide, using a “ Four Oaks, Kent,” knapsack sprayer On the following day 
the floor was covered with a single large white sheet which fitted close up 
against the walls, and remained there, apart from daily removal and cleaning, 
throughout the course of the experiment 

The other hut was left untreated as a control 

In Dar-es-Salaam there are only 3 or 4 months of the year when conditions 
are suitable for such experiments, and even the most carefully planned experi- 
ment may have to be abandoned because of unexpected falling off in mosquito 
population 

The two experiments descnbed in this paper are the most successful and 
conclusive earned out As the number of suitable huts was limited, the dosage 
of each insecticide used was twice that recommended, so that any differences 
betw een the tv o might be emphasized The samples of insecticide were supplied 
through the courtesy of Mr K S Hocking, of the Colonial Insecticide Research 
Unit 

DDT DISPERSABLE POWDER 

One particularly suitable hut was treated with DDT water dispensable 
powder (1 lb to 1 gallon of water) at the rate of approximately 400 mg DDT 
per square foot That is, twice the recommended dose After treatment the hut was 
visited daily except Sundays Inside the hut search v r as made for live mosquitoes 
on walls and roof, and for dead or dying mosquitoes on the floor sheet The 
wnndow cage was removed and replaced with an empty one , the mosquitoes 
in the vindov r cage being later transferred to a cage in the laboratory, v ? hcre 
they were supplied with raisins, and thur mortality noted over the following 
48 hours After that time there is an increasing!} heavy mortality in ordinary 
wild caught anopheles, and comparisons are no longer accurate. As collections 
were made ever} morning, all anopheles were either blood-fed or unfed, no 
gorged females being given time to de\ clop their o\ anes 
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In the untreated control collections were made three times a week The 
experiment was earned out m an area of pure fresh-water gambiae and funestus, 
during May and June, 1948 (Table I ) 

The most striking feature of these results is the great scarcity of dead 
anopheles on the floor sheet inside the hut, compared with the large numbers 
of living blood-fed and unfed females taken every day m the window cage 
Dunng 5 weeks after treatment only two blood-fed gambiae females were 
found dead inside the hut, while in the same penod 449 blood-fed females were 
taken alive in the window cage The corresponding figures for unfed females 
were nine and 104 

These figures show quite convincingly that blood feeding continues actively 
inside the treated hut, and that the number of blood-fed females killed inside 
the hut is only a negligible fraction of those escaping alive from the hut 

Another striking feature, which is not brought out when figures are grouped 
in weekly totals, is that there is no initial penod of protection from biting after 
the heavy treatment, active blood feeding taking place as early as the first night 
after treatment, and engorged females escaping alive 

In the West Afncan experiments using 5 per cent DDT in kerosene, 
treatment of houses gave an lhitial period of protection of 4 or 5 days, during 
which time there was no biting inside the hut. That effect was shown to be due 
to the repellent action of the heavy dose of kerosene accompanying the DDT 
In the present experiment the dispersing agent is water, and there is nothing 
to repel gambiae from entering and feeding 

On comparing the figures from treated and untreated huts, it will be seen 
that in the control about 6 per cent of all females were unfed, while m the 
treated hut 20 per cent were unfed The increase is possibly due to the fact 
that some hungry females have sufficient contact with treated walls and roof 
to become irritated with DDT before they have a chance to feed 

In experiments of this kind it is difficult to compare accurately the number 
of mosquitoes biting m treated and untreated huts Some huts consistently 
record a higher catch of gambiae than others, and it is such huts which are 
usually selected for treatment In this experiment the mean dady catch of 
gambiae in the control remained consistently lower than in the treated hut, 
and the mam value of such a control is to mdicate the general course of anophelme 
infestation As far as we can judge from these figures, there is no marked falling 
off in the numbers of gambiae entering a hut after treatment with DDT 

Having established the fact that large numbers of blood-fed gambiae can 
escape alive from the treated hut, it is now necessary to follow up the subsequent 
fate of these mosquitoes (Table II ) 

It will be seen that practically all those blood-fed females which escape 
from the treated hut are stdl alive after 24 hours By the end of 48 hours there 
is a variable mortality which never exceeds 20 per cent Beyond that period 
a heavy mortality sets in in controls and it is not possible, therefore, to get 
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iccume comparison* beyond thl* point. It wu, noted, however that many 
of the moaqmtoes caught escape from the treated hut uere *tili ,rrre ifter 
o cur*. 

The condtmem warn* to be that not only do Urge number* of blood-fed 
gtmbue escape alive from the hemrily t rested hut, but Out the majority of 
them *l»o escape unharmed 

It ha* been auggetted that the pmence of • distinct aindow opening fa 
thc« c ex periment*] hut* might free irriuted mosquitoe* ununid opportunitie* 
foT easy escape *uch *» might not earn in the ordinary African bouie Bat 
the ordinary African village house 1* rather a ramshackle at fair and while it 
may hare no actual window opening there are mimeroua hole* and gap*, 
eapecufly between wall* and roof through which light can enter In the 
expert men tai hut the 1 foot-square window opening i* mrrctj a concentration 
of *11 the numercru* Hole* and jip* which normally adst in the Afncan house 
and which would DormaBy provide easy mean* of egreat to mosquitoes. 

When we consider that this open mental hot waa treated with DDT cCs- 
persabki powder at twice the recommended doaagr, and that the insecticide 
was being tried out under ideal conditions where every resting rorface war 
herrily treated in i way that would seldom be possible in the ordinary ntbge 
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house, the results suggest that this method does not hold out much hope of 
controlling A gambiae at least 

The number of Anopheles funestus in these huts was rather low to give con- 
clusive results, and although they are hardly worth tabulating in full they do 
suggest that the reactions of funestus to DDT may be rather different from 
those of A gambiae 

The condensed results are shown in Table IV, figures for mean daily 
catches being approximate 

In the treated hut all the blood-fed funestus were found alive m the window 
trap, a single one being found dead on the floor sheet m the 5-week period 
These figures suggest that funestus which feed inside the treated hut are irritated 
in the same way as gambiae, and are attracted to the window cage 


Table IV effect of house treatment with ddt dispersable powder on Anopheles funestus 

(experiment as in TABLE I ) 


Treated Hut 


Before treatment 

After treatment 


(2 Vkeeks) 

(6 weeks) 

Funestus Total Blood-fed 

53 

13 

Unfed 

0 

0 

Mean daily catch 

8 

0 5 

Untreated Hut 

Funestus Total Blood-fed 

9 

25 

Unfed 

0 

0 

Mean daily catch 

1 

2 


However, there seems to be a marked falling off m the numbers of funestus 
after the hut was treated with DDT, to roughly one-sixteenth of what it was 
before treatment In the same period the population in the untreated control 
doubled This suggests that treatment with DDT dispersable powder does 
prevent many funestus from entering the hut, possibly because they settle longer 
at the junction of wall and roof before entering, and are irritated by contact 
with DDT before actually entering the huL 

One would like to repeat the experiment m a more populous funestus area, 
and also to follow up the fate of those females which do feed in the treated hut 
and escape by the window 
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From the number of dead blood fed ferrules it u crident thit feeding at ill 
take* place on the occupant* of the treated hut, but a hiph proportion of 
mosqurtoe* ore killed before they can feed, especially ra the first 2 or 3 week* 
after treatment. 

Among those that feed in the hut there n do indication of that irritatKin 
which dirre* them out of DDT treated house*. The window trap catch 
reclamed fairly Una after treatment, and ail anophele* found there were already 
dead. Of those escapmg from the hut there wu no *ijn, up dll 13 week* after 
treatment of mr wrmrinj 

The continued rtewdy fijures for dead anopheles on the floor ihrrti i* proof 
of continued lethal irtjon for at least 3 months after treatment. 
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The numbers of funestus were unfortunately too low to give conclusive 
results, but occasional dead blood-fed females were taken on the floor sheets 
up till 12 weeks after treatment — the total found bemg 22 

Small numbers of dead blood-fed and unfed Culex sp were also taken 
every week throughout the experiment, and no living culicines were found m 
the window cage 

This experiment shows clearly that gammexane dispersable powder is very 
much more effective against gambiae than DDT is Even allowing for the fact 
that the dosage is twice the recommended figure, and that in such experimental 
huts the insecticide is bemg tried out under ideal conditions, it appears that 
gammexane will be a residual insecticide of real value against Anopheles gambiae 
at least 

In previous work in Sierra Leone, Davidson (1947) obtained encouraging 
results in malaria control by house treatment with earlier forms of gammexane 
Unfortunately, his observations were not continued long enough to be quite 
-conclusive, and there was nothing to indicate whether the absence of anopheles 
from treated houses was due to their being actually killed, or whether they were 
merely being driven out as with DDT Furthermore, the earlier forms of 
gammexane were not as effective as the present P 530 (P 520 is the most recent 
form) 

More recently, however, Davidson (1949) has tested out P 530 m the 
Belgian Congo, paying particular attention to the reactions of mosquitoes m 
treated houses His results show a very marked reduction in number of 
mosquitoes caught, significant numbers of mosquitoes not appearing m wmdow 
traps till the 15th or 16th week after treatment His results so far mainly apply 
to Anopheles moucheti , but they form a valuable link up with the present work 
on gambiae m East Africa 


Summary 

(1) Experimental mud and thatch huts, with wmdow traps attached, have 
been used to compare the effect of house treatment with residual insecticides 
agamst Anopheles gambiae in East Africa 

(2) In huts treated with DDT water dispersable powder at the rate of 400 mg 
DDT per square foot (twice the normal dose), large numbers of gambiae can feed 
in the treated hut and escape alive 

(3) Of those that leave the treated hut at least 98 per cent are alive after 
24 hours, and at least 80 per cent after 48 hours The number of A gambiae 
found dead inside the treated hut is only about 1 per cent of those that escape 
alive after feeding Attempts to increase the kill by screening wmdow opemngs 
have only met with limited success 

(4) Similar huts treated with B H C m the form of “ gammexane ” dis- 
persable powder, P 530 at the rate of 24 mg gamma isomer per square foot, have 
proved completely lethal to all gambiae entering for at least 13 weeks after 
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treatment. Dating that tune there n do Indication of any (ambue e*captn{ 
unharmed from the hut. The number of dead blood -fed and unfed pmtrue 
found regularly on the floor theet* is proof of continued lethal action for at lean 
3 month* after treatment. 

(5) The auperfcrrrty of gammewne errer DDT m control of A. pmtw b 
*o dearly marked that it U the obvtoua mvetiade on u,hkh to concentrate. 
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AN INVESTIGATION OF RHEUMATIC FEVER IN FIJI • 

m 

GODFREY BARNES, mu, d t m Hi, 

Government Pathologist , Fiji 


The objects of the present investigation were to determine what evidence 
exists for the diagnosis of rheumatic fever in the Tijnns and Indians in Fiji, 
and, if its presence is accepted, to obtain some idea of its incidence 

The authorities on diseases in the tropics continue to dismiss rheumatic 
fever as of little importance in those parts of the world In the latest edition of 
his text-book Manson-Baur (1945) states that rheumatic fever and rheumatic 
valvular heart disease arc infrequent in native races According to the American 
authority, Stitt’s Tropical Dtscascs (Strong, 1942), records suggest that rheumatic 
fever is extremely rare in natives in the tropics and that rheumatic valvular 
disease also is rare Both authorities quote reports by various writers of con- 
siderable numbers of eases of rheumatic fever and rheumatic carditis in various 
parts of the tropics, e g , Ceylon and the Gold Coast, but express doubt as to 
the reliability of diagnosis Manson-Baiiu asserts that valvular heart disease 
in natives is usually syphilitic and expresses the belief that some eases diagnosed 
as rheumatic fever may be gonococcal arthritis Rogers (1942) is very categorical 
in expressing his view that rheumatic fever and rheumatic heart disease arc of 
“ remarkable infrequency ” in Bengal, and he suggests that this infrequency 

* This article is published with the permission of the Director of Medical Services, 
Fiji 

For the photographic work I am indebted to the Laboratory Superintendent, Mr 
J E Pery- Johnston 



414 


*mimArrc revut w nji 


holdi for ill India. He alio attribute* recorded cua in India to mistaken 
dripoom. Only ooe case, an Anglo-Indian, occurred in 4,300 autopsies in 37 
year*. Several thousand specimen* m the pathology museum in Calcutta 
include only one described at rheumatic endocarditis In an Indian subject, and 
Root**, after damming thla spearmen, thinks that cren this ooe may be non- 
rheumatic 

A prejudice may curt against the acceptance of rheumatic fever in the 
tropica at a reanft of the new* on aetiology generally held for the disease aa 
it occur* in Europe. The Medical Research Council * ptthhcatkm Social 
Cmdiiioms txi Acwtt RMratMtam (1927), reporting comprehensive studies of 
possible actio logical factors, shows that none ts definitely known to be operative 
ereept a degree of poverty Yet it ta usual for confident opinions to be expressed 
which by implication make the tropica a most anilely place in which to come 
acrori this dis ea se. I Jrm (1943) write* ” The disease la one of cold and dsmp 
courrtnei of the northern hemisphere and ts found particularly among the over 
crowded and poocer families of towns. It appear* e sp e ci ally In the winter 
months. In the BrUak Encydof+td* of Mtdxtl Prmetta (1933) we read 
Acute rheumatism Is a disease of temperate climate*. It is a winter 

disease. It la • disease of urban rather than rural districts, and of industrial 

towns in particular ” 

The scepticism evinced by the leader* in tropical medicine to an appreciable 
occurrence of rheumatic fever in the countries with which they are concerned 
demands that statement* to the contrary by lesser men must, in order to receive 
serious consideration, be supported by evidence n complete as the nature of the 
subject will allow As it is. Tittle work of a convincing nature appear* to have 
been done, while much of the available mformatiori b hardly calculated to 
insptre confidence m tbe medical sources which mart accept responsibility for 
it. One can readily imagine tbe contempt for Colonial statistics which must 
result from reading the figures for rheumatic fever published in A Geography 
of Disease (Mckrxur 1935) where the information I* derived from Annual 
Medical and Health Report* of the Colonies and from cffiaaDy-compiled repbes 
to a questionnaire circulated by tbe author Drat of all there r* tbe pathetic 
confusion between M rheumatic fever and ** acute rheumatism . m For rum ple 
Uganda and Tanganyika each returns a figure of approximately 300 case* against 
rheumatic fever” and make* reference to a footwrte which reads “ scute 
rheumatism,” as though to imply that in these countries the disease take* t form 
known a* " acute rheumatism, Vtgrria, on the other hand, grre* rheumatic 
fever” as rare but comments that there were 3,500 cases of w acute rheumatism 
as though to aay that the two diseases are quite different but liable to termino- 
logical confusion. Fiji, in tin* publication, i* guilty of m inconjntcocv peculiar 
to heradf In answer to the questionnaire it Is stated that there was *n rvenge 
of 91 aduHScert* to hospital with rheumatic fever over 3 years, but an adjacent 
list of diyawa taken from an Annual Medic*] and Health Report, presumably 
foe one of these 3 years, show* only su cases for that year 
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In contrast to all this scepticism and confusion there is a certain amount of 
research being done in tropical countnes from which the true position with 
regard to rheumatic disease ip the tropics will gradually evolve An example 
of this is the account by Kutumbiah (1940) of the histological lesions in the 
hearts of fatal rheumatic fever patients in South India, illustrated with photo- 
micrographs which demonstrate the conclusive presence of Aschoff nodules 


CRITERIA FOR DIAGNOSIS 

(1) Aschoff nodules 

This form of cellular inflammatory reaction has been produced experi- 
mentally m rabbits as a manifestation of serum hypersensitivity (McKeown, 
1947), and has been found in association with subacute bacterial endocarditis 
(MacIlwaine, 1947), but these discoveries have been used to elucidate the 
nature and the complications respectively of rheumatic fever, and, as far as I 
am aware, no one doubts the specificity of the nodules for this disease Histo- 
logical demonstration of typical Aschoff nodules has been accepted by me in 
this investigation as absolute proof of rheumatic fever 

(2) Rheumatic vegetations 

These are very characteristic in appearance and, if for any reason a histo" 
logical investigation was impossible, would alone constitute at least a probability 
of rheumatic fever, which would become proof if supported by a clinical history 

(3) Polyarthritis 

Migratory acute or subacute periarticular arthritis, affecting the joints 
ranging in size from the metacarpophalangeal to the shoulder can be very charac- 
teristic Unfortunately, as will be seen from the case notes which are entered 
as an appendix to this report, a clinical picture which in general conforms to 
this description is not uncommonly complicated by the occurrence of a synovial 
effusion, or unusual joints such as the mterphalangeal or hip may be most 
complained of, or the response to salicylates may be slow, and so on, so that 
doubt arises as to the diagnosis In the present investigation I have recorded 
as “ doubtful, probable ” those cases in children or young adults where the 
polyarthritis, or a reliable history of it, follows for the most part the accepted 
pattern and where no laboratory evidence can be found for alternative diagnoses, 
such as gonococcal, dysenteric, enteric, brucellosis, or meningococcal arthritis 
I have labelled “ clinically proved ” those cases which, in addition to the above 
requirements, provide evidence either of active carditis or of chronic endo- 
carditis 

(4) Active carditis 

Active carditis as an apparently isolated condition, when other causes of 
pericarditis and also ulcerative and subacute bacterial endocarditis have been 

E 
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excluded, V. uld justify ■ diagnosis of rheumatic fever Such case* are wdl 
tmran to be common in children in English practice Mod, according to htnTW 
BtAU (1941) are even more a feature of juvenile rheumatic fever m South India, 
but the patient* with tttfve cirditi* whom I hare eu countered In Fiji ha\e all 
had polyarthritis other at the time or »Wtly before 

(5) Chart* 

This manifestation of the disease waa oot aeen by me during the courte 
of my iirney although one or tiro cares are returned for mort year* in the annual 
report of the Colonial A\tr Memorial Hospital. Chorea, aa as 1th a characteristic 
polyarthntia, would justify a dognom of doubtful probable " or H chnaally 
proved ” rheumatic fever according to what additional evidence could be derived 
from the history and the clinical finding*. 

(6; Chirm* rnJocmrditxs 

Mitral atenoaa discovered during life at any age or postmortem constitutes 
a pro babOrtr of rheumatic fever in the past It u just precluded from rtcogniti on 
ai proof b> U reported occurrence rarely a* a congenital defect and by the 
possibility that it may result from the calcification of the mitral rahre occurring 
not infrequently according t Eut and Batv (1943) a* a degenerative change 
m elderly people. Judging from the apparent frequency and acrerity of atheroma 
in early middle-age degert era tire changes in the ralrc* may take place in njunv 
and Indiana at a lower age level than among European* m temperate climates 
in the aaroe way that, according to Kino (1942), negroes in America »bow 
cardiovascular *enescrnce at 40 comparable to that of a white man of 50. 
Congenital mitral stenosis is generally accepted to be extremely rare only one 
case of congenital mitral uenemi and aeren of atreau of the mitral nd ortic 
valves were found in nearly 2SOOO autopsies in America and Canada (kl>c, 
1942) but there is no certainty that (t is equally rare m Fijl 

Needles* to *ay the finding of Aschoff nodule* or the scar* resulting from 
them m ■ heart with mitral Kenoais would prove that rheumatic fever had existed 
but I do not think that, in the present state of our knowledge failure to find 
traces f Aschoff nodules in these case* should be held to prove non -then malic 
cause of the stenosiv 

One will sometimes meet with aortic regurgitstioo n a child or in \cxmg 
adult where *yphths or other causative disease can be excluded, and m whom 
evidence of associated mitral stenosis Li indefinite. Such a case (A227) was 
encountered by me during tbi investigation and with confirmatory associated 
findings »*s diagnosed unheiiUtmglv as clinically proved heumattc fever 

arsuLT* or nil rcnTnc vttos 

Throughout 1918 I endeavoured to *et every patient admitted to the 
Colonial War Memorial Hospital Suva, who might »bow evidence of past or 
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present rheumatic fever To this end the medical officers of the hospital referred 
to me 

(a) All patients with polyarthritis which was not clcarl} attributable to some other 
cause, and 

(b) All heart cases, acute or chronic, in patients up to the age of 35 

The material presented itself clinically in one of three forms 

(a) As possible rheumatic fever, i e , the active disease in one or other of its 
manifestations, 

(b) As chronic endocarditis, and 

(i c ) As congestive heart failure 

In accordance with the criteria for diagnosis outlined earlier a classification was pre- 
pared into which all cases seen would fit, as follows 

(а) Proved rheumatic fever 

(б) Clinically proved rheumatic fever 

(c) Doubtful, probable rheumatic fever 

(d) Doubtful, improbable rheumatic fever 

(e) Proved non-rheumatic 

The Table shows the distribution of the cases in this classification 


Table. 

CLASSIFICATION OF 40 CASES INVESTIGATED FOR RHEUMATIC FEVER 


1 

i 

l 

1 

Proved 

Clinically 

pro\ecL 

Doubtful, 

probable 

Doubtful, 

improb- 

able 

Proved 

non- 

rhcumatic 

Total 








m 


rij 

Ind 

Rheumatic fever 
Chronic endocardi- 
tis due to rheu- 
matic fev er 

CHF due to chronic 
rheumatic endo- ! 
carditis 


1 


7 

3 

2 

11 

1 

2 

2 ' 

2 

8 

1 




Totals 

0 

v 

1 

0 

10 

1 2 ; u 

J 

4 

9 

0 

0 

40 

F,J ''Xtl 

Ind. 26/ 


Of a total of 40 subjects 27 were proved, clinically proved, or probable — 
0 7 per cent of the native admissions to the hospital for the year But there was 
a pronounced racial difference Twenty-five were Indians— 1 2 per cent of 
the total Indian admissions to hospital, and only two were Fijians— 0 2 per cent 
o the total Fijian admissions to hospital The corresponding figure for the 
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Colombo General Hospital (rrmXAXDO, 1930) U 2 2 per cent., and for * \rw 
\ork hospital (Swtft and McEwfn 1938) 5-9 per cent. SmFT (1931) *mrv 
that *cutc rheumatic polyarthritis alone n generally rrgirded n responsible 
for 3 to 7 per cent, of an admisdons to Urge general hospital* in the United 
State* and Europe. Thu* rheumatic fever appear* to be about twice as common 
in Ceylon and more than three time* a* common h Europe and North America 
a* among Indian* In FiJL 

Of children aged 6 to 10 inclusive, air, all Indian*, were dJignoacd a* case* 
of rheumatic fever either “clinically proved or doubtful, probable ” and 
they constitute S per cent, of all Indiana in this age group who were admitted 
to the children a ward during the year I bare not been able to find bo* pita I 
figure* from other cmmtrre* for In patient* of thl* age-group wnh which to 
compare my figure*. Among out-patient*, however Srm (1927) m London 
found 13 per cent, of children aged from 6 to 10 of the hospital clan, but le** 
than 1 per cent, of children of the tame age m * good -claw practice, with evidence 
of rheumatic infection. It would *eem then that the incidence of rhe uma tic 
fever among Indian* fn Fiji i* higher than that among well-to-do people In 
England and lower than that among the poor 

The Indian case* iriTeitigated comprise one proved rheumatic fever 10 
dinkaDy proved caac* , 14 probable cues and nine improbable cue*. Only one 
ca*e (No, A-2, aee appendix) was proved by postmortem finding* and hlrtology 
(Fig 1). Thi* vii an Encfian girl aged 11 who showed do detectable atenosr* 
m evidence of any earlier attack and who died after a lhort and wormy Dine** 
in ho*pital with •urrculir fibrillation, co nges tiv e heart failure »nd fever a form 
of the disease which I believe ha* been referred to u “ malignant rheumatic 
carditis, The c**ea datted a* “ probable " and those classed a* w Improbable 
are luted In the appendix with a summary of the evidence for and again it the 
diagnosis, but the prmdple* involved in accepting or rejecting the diagnosis are 
r* outlcned earlier Fig 2 (PM 43/43) abow* the heart of an Indian male 
(aged 45 and therefore pot included among the caae* analysed lo thi* Investiga- 
tion) with mitral and aortk *teno»t* typscal of rheumatic fever although section* 
have not revealed Aschoff nodule*. A cue of thi* nature fill* under the bead' ng 
doubtful probable.'* Some of the doubtful, improbable " ca*e* would 
certainly have been recorded a* rheumatic fever in the ordinary way of hospital 
and private practice, but the evidence available provide* le** than a probability 
of the disease and to accept them could only *erre to justify the doubts a* to the 
reliability of diagram* which have been expressed by Mx.nsox Dura and Roctx 
to which reference was made at the outset. 

A* for rheumatic fcTer fa the Fijians, my investigation* have disclosed, or 
at least confirmed, two Important facts (!) that the disease doe* definitely occur 
among them, and (5) that it is considerably more rare m Fijura than in Indian*. 
During the 12 months period devoted to the analyai* of cases, acceptable Fjian 
material was limited to two “ doubtful, pvobabl " cases, one a fatal one of 




He l — An Aschoff nodule in the mvocnrdium of an Indian, female, aped 11 



1 U _ *— \oruc ind mural MrnoM*. black pointer in nutnl \ahc (Lpptr Mad 
nrca fit*. of tjs*ut removed for Imtnlocv ) Indian, malt aned 
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cerebral embolism due to gross mitral stenosis (1 lg 3) (PM 85/48), and the 
other a young apparently fit Fijian police recruit with typical clinical mitral 
stenosis confirmed to some extent by ECG and X-ray In the museum here 
further evidence of this sort is supplied by a heart showing gross mitral stenosis 
(PM 34/43) remoted at autopsy on a Fijian woman of 40 w'ho died in 1943 
as a result of abortion and uterine haemorrhage By the time that the period 
allotted to the imestigation had come to an end, no more definite indication of 
the occurrence of rheumatic fever among the Fijinns had been encountered 
than these cases of mitral stenosis In January of the present year, however, 
a Fijian girl of 17 died m hospital after a few days* illness with fc\er and peri- 
carditis, and at postmortem she was found to have a typical acute rheumatic 
endocarditis of mitral, aortic, and tricuspid valves (Fig 4) (PM 19/49), and 
sections revealed many Aschoff nodules (Fig 5) This is the first, and so far 
the onl\, absolutely proved case of rheumatic fever in a Fijian 

The Fijian cases investigated included two w f hich were classed as “ doubtful, 
improbable^” and the evidence for and against the diagnosis is summarized m 
the appendix to this report (cases No B 1, 2) The pitfalls of diagnosis are 
vividly demonstrated by a patient w'ho came under hospital treatment this year, 
and so does not come into the present analysis He w r as a Fijian male of 31 who 
presented severe congestive heart failure together with a pericardial rub, and 
rheumatic carditis w f as diagnosed A postmortem examination, however, 
revealed an enormously hypertrophied heart and not, as had been thought, 
simply a grossly dilated one, chronic glomerulonephritis, and a terminal fibrinous 
pericarditis, but no valvular disease whatever (PM 33/49) 

The relative infrequency of rheumatic fever in Fijians as compared with 
Indians — the incidence among Indian admissions to hospital was six times that 
among Fijian admissions — should be of some use in any attempts which may 
be made in Fiji to elucidate the baffling aetiology of this disease 

Summar\ 

The criteria for the certain and probable diagnosis of rheumatic fever and 
its sequelae have been outlined These criteria were applied to all cases possibly 
suffering from this disease which w r ere admitted to the w'ards of the Colonial 
War Memorial Hospital, Suva, Fiji, during the year 1948 

Rheumatic fever has been proved w r ith certainty in both the Fijian race 
and among the Indians bom and living in Fiji 

Indian cases, proved absolutely, “ clinically proved ” and “ doubtful, 
probable,” were 1 2 per cent, of total Indian admissions (2,067), Fijian cases 
0 2 per cent of total Fijian admissions (1,162), suggesting an incidence six times 
as great among the Indians of Fiji as in the indigenous Fijian race 

In the age group 6 to 10, w r hen, in Europe and America, the disease usually 
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fim attadu and ha! iu highest tnddence, only Indian case* came under obaerra 
Uon, and t hew commuted 8 per cent. c/ the total Indian admin*™ (70) („ 
tbeae age*. 
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AP PEND IX. 

Ca*» Noth. 

caot A- cowan*. unounc mra I 

Cr*. Vo. 1 Fern, age II Far tfca rfraymagr Acute polyanhrft* erf trp*c*l uuern 
cacencr character datrfbuttoo, and typkaPy m*T»tory Rerpooa* to aaBojtrtra- Mrtral 
rratohe ratutmir drveiopa in nan al eacenc e . B4ood odture, faeca adtnJ* tor typhoaJ 
and drarntery and aqtutmancn tot* far bracellowa or recent typhoad all P cgaffie. 

ArmmS 0* d**tmsa Jotrrta aSected tndudr two tnterphalanje*! and etrmoeLnicu- 
)ar No oodulea. PR usmai ot iccrrocardamnnn (ECO) P.rfjmrd 

arrth arrymsal pen tn knee* arith coana cnrpttn*. Doaitfjat-. frahtlt 

Care No. X Fern, ace U Far AimcuUr fibrdktwn, ctnqtnn heart future 
(Cl IF), nnld bilateral arthrrta of knrea (with tflunon) prrtxi*- I\-UDOrtaW (FM), 
ranicml teetat kna co mitral mod trxuapad ralrea AwdxrfT oeduiet m my ocardnm. (F« 1) 
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Case No 4 Male, age 9 For History of typical polyarthritis Evidence of acute 
carditis Classical aortic regurgitation confirmed 8 months later Kahn negative 
Clinically proved 

Case No 5 Male, age 13 For Acute polyarthritis of typical character and dis- 
tribution Evidence of transient carditis (mitral systolic murmur) Response to salicylates 
Blood, stool, and unne culture negative for pathogens, typhoid and brucellosis agglutination 
tests negative 

Against Onset of polyarthritis said to have been coincident m all affected joints 
Abdominal pain and tenderness, complaint of dysuna, some doubtful microscopic evidence 
of pyelitis — epithelial cells -f — | — | — I - at one examination, pus cells 4~ 4* &t another No 
nodules PR interval of ECG normal One year later has kept well, full activities, heart 
normal, unne normal Doubtful , probable 

Case No 6 Male, age 34 For History of typically migratory acute polyarthntis 
and of response to salicylates Cultures of blood, stools, unne, no pathogens Typhoid 
and brucella agglutination negative 

Agarnst History of onset in hips No history of previous arthntis or sore throats 
Tenderness under heels (history of recurrent sores here following injunes) Present fever 
does not respond satisfactonly to salicylates The only arthntis seen by me (third day of 
illness) a subacute synovitis of a knee Catheter unne albumin +, pus + 4- + > epithelial 
cells -f + -f- + Prostatic smears pus -J-, mixed infection -J- 4" 4- (no gonococci) Thera- 

peutic response to sulphapyndine No cardiac abnormality No further illness in follow-up 
for 5 months after discharge Doubtful , improbable 

Case No 7 Male, age 24 For Acute polyarthntis of typical mgravescence and 
character and typically migratory Blood and stool cultures negative, typhoid and brucella 
agglutination negativ e Synovial fluid from a knee sterile, no cells No response to sulpha- 
diazine or penicillin 

Against Accent on metacarpophalangeal and metatarsophalangeal joints, and proximal 
interphalangeal joints of hands and feet, and pain m cervical vertebrae No previous 
arthntis or sore throats Severely ill for 12 weeks without good response to salicylates 
A temporary soft mitral systolic murmur the only cardiac pathology Attack of * pyelitis 
m fourth week (dysuna, albumin -b4-4-4~, RBC 4- 4* + 4-, granular casts 4-, pus 
B colt isolated m some cultures, good response to alkalis) Prostatic smears, mixed infec- 
tion, no gonococci ECG, only sinus tachycardia After recovery no relapse or cardiac 
pathology over follow-up of 1 year Doubtful , improbable 

Case No 8 Male, age 15 For Acute polyarthntis of typical mgravescence and 
typically migratory 

Against In addition to the usual joints the metacarpophalangeal, metatarsophalangeal, 
interphalangeal, sternoclavicular, ? laryngeal, and ? cervical vertebral joints persistentl} 
affected Character, although generally typical, included synovitis of knees Right knee 
fluid cloudy, polymorphonuclears, stenle Blood culture, S aureus Inconclusive response 
to salicylates, arthntis waxing and waning over 6 weeks Cardiac pathology, only transient 
enlargement and faint mitral systolic murmur At 1 month and at 1 year after discharge, 
no recurrence, good health, heart normal, Kahn + Doubtful , improbable 

Case No 9 Male, age 40 For History of typical polyarthntis 

Against Several years* recurrent arthntis m metatarsophalangeal joints of big toes> 
ankles and knees only History of gonorrhoea m past Only left first metatarsophalangeal 
and knee joints affected while under treatment Prostatic smear, mixed infection, pus 
cells 4 h 4~ Unne, albumm 4- , B coli only in cultures Steady improvement without 
treatment and later with sulphathiozole and without salic>lates Inconstant mitral systolic 
murmur Doubtfxd y improbable 

Case No 10 Male, age 6 For Typical acute polyarthntis Response to salicylates 
Temporary mitral systolic murmur 

Against Heart normal dunng 4 weeks preceding discharge Doubtful , probable 
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CWNo.ll Male,«**6. Far Typical acuta fotrwiMa Reafcew to whey Ute*, 
mjCr “ »T«cJtc rauiTOOl- of Tary ng character often hJ*^ pitched and Dawk a! per%aHnjr 
mto connlt-vcrncr CfrmoaEr /roe tJ. 


Cw No. 1_ FrTCL. aye 18. Far Hrttory of poljarthrca of ryraeal dtttribotweL 
CSKtmuiodttHto 1 mm. per 1 hour O' mtmbe) during the trrt,ti» cf ofcaerratkei. 
A knee painful year* apo. Wood atocJ and unnc culture* and typhoid and brucella 
appfotination ne*«th 

N «*rrt of arthxitu. orJj aymptcanJ of join* dacomfon. «K ftm atcn 
*cek* after onwt. Temperature did not roe aborr 100 F Only perriou* n let w* 
hiatoey ermflen ami painful knee for 3 aeeke 2 Jean a*o. Heart dlmcally and ECO 
inamaL peaWf 


Caw No. IS Fern. »*pa 14 Ftr Hjatory of acut poly arthn ns of ty pica! dletribatfon, 
reapoeidnqt readily to mrrbcinr — > axlicTUtra. Stm 10 dayi after orrwt a all ai*rht IrrriruU 
frrCT for tint fartnieht. Loud mitral eyrtohc imi mai r unehanjred into cran akacencr 
darinn -1 moettfa* folkm-up Left rmrkie and left amdt b y fan m p hird— cCcacalTy 
TRf and ECO Dancnhbed cjrdiec ream Hfoixl cuhurtn ne g a the kdm rtrypUn 
Ajmnit \ preayMobc mitral mtmnm or aortic rnumtuT Vdmfttrd aftb utyrrot 
dj (pnoea and ceaooah of audjrn Ot u et a hile e unah a cm a from polyarthritb, and murmur 
at that tune had hi*h-petcbed rmwied cjuahry au/pertir* perforation of ruep. /i*aV/W 
^-thaiir 


Caw No. 11 Fern >tr A far 1 Ijrtory of 1 week frier Mitral murmur 
A[*r+Sl N hjatoei of joint punt, war threat, or heart failure Fee er ececcrrpjejtd 
by axtffh- TRO and ECG normal. Mitral murmur folio* rd up foe 31 mootha and 
dujpwaed aa cardacaram ratoey irmnccncr confirmed by plwi t WHtotafa (Dr r F C. 
Mtvare Dum) Mtf*/ vmprUmUf 


Caw No 18 Fc-rrv, ere 22. fa Acute poljardmm of typed! diatributFori and 
character a-rth hartory of rtprea! oneet arxl rhar it an tr ull aln ry I Irrtory of iknilar attacka 
ffoterf back into childhood lIoefHTal record of arrrdbr attack 3) lean before a rth moral 
at monk. MrmJ aertobc murmur. Cbnicet and ECG muJenee of wcrtcular hypertrop hy 
Readmitted 8 month* liter a tth aerere Cl IF N aoroc diaeaw Kahn nererhre CfcairaiTr 
prm of 

Coe No 18 Male acre 7 fa Hiatory of acuta poly arthntu of typeeal dtjtnbtrrwn 
and character durtr* the 3 a rcks pnoe to obae rrataw whJ meld recur rencra a tale under 
rm care Rrtpoctw to eabci Urea. ^lltlal»yaTt^tT»rtrTIlmpeT*c^totath^caJlthcaUobar^la- 
non period of 3 to l naaittn ECC anew endrncr of mitral ttrrxw* (cmertrd T mneil. 

•ffahett Heart dmacaDy not definertby a beaxmal TRG normal. ECO atetao 
rwemaJ Hmm foW/ 


Caae No. 1 Mak ace 38 Far Acute polyarThnta a rth hwtoey of typacal mjrrn 
eacefree and a lth typical thrtnbutatm and mnatty of tyywal character Reaponw to aabey 
late*. Tranru-rtt mitral »yrtniar rncrmuT N patheictna m cuiturn of blowl prowrbe 

CTudat kertt efficnoo farm and urme Nepatire typhoid aud beiacella WikaauT en. 
N amorbw oe cytti ai atoob 

jfm'nit No throat or prai ton* jfarrt tmdde Dyacntery th ree tirwr « leU 3 yea ra. 
GtavorrWwa 1 *> to 1 ft y car* a*o (no relipwih Peoatatk amcart ahem mixed infection, 
fra- few crib. L raw at flrrt ebo* m* all«nin - pu» crlh Uucueyu earn ^ 

RBC he. I aw and gramiUr carta ppaduafly rrnprm rd to RBC f« ceDt — omy 
on diacharre Knee effuuan. appearance of thm pua, an occaartiaJ m trace ftu L l c pw ry. 
acnwtn coctua. Heart normal after enerefw etc., ** moeitta after <vru-t Dvmtfm 


Caw No. 18 Male a«e 1ft Far llaaory of acute pofyarthnW Junn* «cckj pear 
^ImaaaVin, me typical joint characJerwricady affected H Cnt ixmfoatx m. and aUworurr* 
fiMOO* dracornfen m eanoua joirm. Reapoow to aabcriaira- iUtral tyttoCc rmnmLcr 
food at fint hreomfoe fainter and ahaent tn emmB pnritmn durtn* coerraieicmcr IAA 
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show auricular extrasystoles (and sinus tachvcardid) No pathogens in cultures of blood, 
faeces and urine , typhoid and brucella agglutination negativ e 

Against No mitral presystolic murmur ECG, no prolongation of PR Kahn + 
Doubtful, probable 

Case No 19 Male, age 14 For Polyarthritis of typical distribution Response 
to salicylates 

Against Synovitis of knees, aspirated fluid contains pus cells and extracellular 
staphylococci, culture grows S aureus Blood cultures, S aureus , strongly haemolytic 
strain (The patient’s condition was nevertheless never alarming, and rapidly improved , 
temperature fell to normal on second day with no other therapy than salicylates ) Urine, 
albumin +» pus cells — | — >- RBC and epithelial cells -f-, no casts, cultures sterile, 
subsequent urine examinations normal Heart, normal clinically and normal ECG during 
fev er Doubtful , improbable 

Case No 20 Fern , age 15 For History of typically migratory acute polyarthritis 
for 2 months before admission, history of typical distribution, character observed to be 
tv pical Response to salicylates Mitral systolic murmur, which had disappeared 5 months 
after admission No pathogens in cultures of blood, faeces, unne , typhoid and brucella 
agglutination negative 

Agamst No diastohe murmur developed ECG and TRG normal Doubtful, 
probable 

Case No 21 Male, age 10 For Acute arthritis of knees of typical character 
Hospital record of typical polyarthritis 11 years ago Response to salicylates Mitral 
stenosis clinically, TRG and ECG Readmitted 3£ months after discharge suffering from 
CHF Cltmcallv proved 

Case No 22 Male, age 18 For Acute arthritis of knees and an ankle No pathogens 
in cultures of blood, unne, faeces, joint fluid, prostatic exudate, no amoebae or cysts in 
stools, typhoid and brucella agglutination negatne 

Agamst No previous arthritis, sore throats Arthntis in knees predominantly a 
synovitis, little discomfort Improvement under salicylates slow although progressne 
History of dysentery 10 years ago and 1 month ago Kahn T (rev erting to negatn e without 
anti syphilitic treatment, father Kahn T, mother Kahn doubtful Had seven injections 
of NAB over 7 months before admission for cracked heels) Heart normal No recurrences 
over 3 months’ follow-up Doubtful , improbable 

Case No 23 Male, age 7 For History of acute poly arthntis of typical distnbution 
2 to 3 months ago, and of fleeting jomt pains over last 2 to 3 years Admitted for ? pre- 
cordial discomfort, ? general ill-health Evidence of active carditis in mild pyrexia, raised 
BSR, tachycardia Persistent loud mitral systolic murmur, vanable and indefinite mitral 
diastolic murmur, assentuated second pulmonary sound (P2) TRG suggests some enlarge- 
ment of conus and left auncle 

Against No presystolic or definite mid-diastolic murmur Kahn on two tests 
(mother Kahn negativ e, father deceased) Doubtful , probable 

Case No 24 Male, age 1 1 For Acute poly arthntis of typical distribution and 
character and history' of typical ingrav escencc Response to salicylates History of similar 
illnesses 6 months and 1 to 2 vears ago Blood, stool and unne cultures, no pathogens , 
no amoebae or evsts in faeces ^Vidal result attributed to inoculations, brucella agglutina- 
tion negative 

Against Heart normal clinically, TRG and ECG History of dysentery 2 years 
ago and a few weeks ago Unne, pus cells RBC epithelial cells - + -f Doubtful , 
probable 

Case No 25 Male, age 19 For Typical acute poly arthntis History of similar 
illness 5 vears ago, and present illness has lasted, with two intermissions under treatment, 
for 4 months Two months after present inv estigation readmitted to hospital with tvpical 
migratory polvarthntis and findings os before Response to salicylates Mitral svstohe 
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C*** N ‘°' Fcm -’ "8° 12. Fm Typical acute p-Jyirthrxi*, Reaper*; to aalicy 
tor*, I Ft* tory of bmto dforaar* 1 year tnd ** year* apo. Mitral ryaaollc murmur cawutf, 
accrritLLttrd P2. TUG *bow* *omr enlarge m en t to rfetr and pmeninence tn mton of 
pajLmnruu-y cwii*. "S pnhojtMi culture* of blond, urmr faecra. Typhotd rtid brucrllj 
*CJtlutm*tio*\ net*!**, 

■ifmnttl Ko dffto JIc munnur ECCi tinea tochycard a only N rrouTtncti in 
21 mania following dlachantr heart unchanged, TRG u beforr CtWcWTy facer rW. 

C**e No. 27 Male, aga 10 Fm Hotory of mora to ry pcJyarthntia in tn rfbaw aod 
frrt dminff 6 day* before adnutafoa. While under treatment rdaprt of art firm* of typical 
ctctrtetrT tn wriat tod thoaldeT jt month* after dtohtrft h«* aortic tod roitral diMtobc 
nsunmirt — cEniaU aortic reg m faiirt icm with torn* eorv fi rma m ry crideoee from TRG tad 
ECO Vrmrm eufiu rn from blood, joint fluid, frtCra, tmoc Clrairaffy prm rJ 


amxjT B. np vc. *hhjmatic mo ? 

C**c \<x t FrrcL, tjrr 18 For iiktorr of pcJytrthrtta or arthralgia k> fing er* 
knee* tod Mxrwa, On firw exanwiataia 1 meA titer ittet <£acr*niort to right dhow 
ri*ht tbcxiidrr tod right fin g e r*. flimikr Rloctt 1 ye* ego Sore throat* woe or twice 
yt til r mrr L*rt few > rar*. 

Afimt Oortt ttid to h*\ been tcetrnfttnied by diarrhoea on both occttiont 
Otrwt tud to htrr falkmed earing 6*h and other* * ho *t» the fith tn hai been tffcemJ 
uxmliriy t let* degree on both occttion*. Rufat elbow injured in childhood fall, T-ray 
them email arptreted farce of bone. Steady knrrroreroent without drug* except per 
tton i t dmcrwnftKT co right tbcm H an normal, thtriffnJ, imptUAf 


CoeVx- Feng, agt 2U faV Typical acuta pof> artfantla. Retpeme »o aelicylatr*- 
MrtraJ rjatobc murmur dexrloptng during iDrwtt *od prrwctipg into open. aJeaceuce. 

rfjprtajf Acute gforncrulo-tidiulrt nephrite* mebetted try tlbnmm -i granular 

cart* - - RBC fa 4- pm crQ* H fa - clearing alter 3 week*. Blood ret 

9~> m* per K>0 trd tod Hi 1 140 RO bee c t nin g normal wrtb Doemal urmr ECO tad 
TRC normal. DotAffal arprwtailr 


\mt m * test } pnt-fd rhevmatu freer met c ik t»*enf*rrt t* fanW •{ tWIartw* / 
d rtt JW /to art ntitrOrtm Fern., wre 17 A cut dry penctrdrti* and ae\Xe CUT toil 
after <to, to hrwpcttl, hwtory of l dxy ilineaa before adt r atm e ei aod no prm »xji ffincmr* 
PM, Sbrmciu* per>cirdxLrt, firm pertcanJctl and methart mo- pericardia] wlhewom 
typroal rbeumatK ertutKirM cm *ort»c, mitral, and trxnr»p»d the* mi that order of mtrru 
rude no went an rtjtht and left carttctc dibtartoo (Fit 4) Ilirtofoocafly tyractl Atebnff 
nockde* aeeoora frrro mitra] cutp, u i) ucxrdrum of (eft entneie (Fir. 5) p*y*ILtry 
romcic of kft erJrerie and MacCaPum patch. I tcWmoo, tbe*e and otbrT arert of 
In* heart t-t pen card kuti, -ahere no a etl -defined AvcbetT nedule * 'at r t 
aboard mtertn. drffu-w mflitranoo with leorpbocytet, ptomt ceut, toyr rooeoaociei ra 
end poJrmflrpJiocBjdrrrt 

\^*t ttipertr W wf «uf* atoyaert t* mgerfma 

forth rmrttpim Male *** 31 Cllfa wrth dry prrtordrti* tnd tohraJ rynoJK 

and t doittoltc meu-rmrra, deamenn of rheumatic canto* m*d» by medical trtendirrt. 
PM, ehrom rfaanmjfa>^wphnn*, pm left entneuto hrpertT Pphj C llF dry peneardem 
No naLed-o or hatofoCKal m idrnee of rndocarditn *tt rmocamma 


uax (_ r.0»t- x- oscjxnn nturr ajlu at oca T 

(urri \t ti csDOccJirrrm } 

c*rt No. 1 Mak ate 11 y~ CHF (normd rhythm), rrumi ttod-i-rtoto, 
prrtyrtoftc, and rrrtobc murmur*, llrrtnry of acme pnfvrtthmw 3 jeara and If jrara 
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ago History of CHr with hospital records 1 year and again 11 months ago Clinically 
proved 

Case No 2 Tem , age 22 For Auricular fibrillation (slow), mild CHF, mitral 
stenosis 

Against No history of arthntis or sore throats One year of thoracic and abdominal 
discomfort the onlv history Doubtful , probable 

Case No 3 Male, age 12 For Se\ ere CHF, aortic regurgitation and mitral stenosis 
diagnosed on clinical and ECG eudcnce 

Against No history of arthritis, sore throats or other illness before present illness 
began 1 month ago No e\idence of actnc carditis beyond moderately raised BSR Clime - 
allv proved 

Case No 4 Fern , age 12 For Se\ere CHF, fatal after > 3 months of illness 

4gainst Aetiology obscure during life and postmortem, the dilated heart showing 
no endocarditis, acute or chronic, and histologically oedema and inflammatory infiltration 
of epicardium and to a sbght extent of the fibrous septa of the myocardium, the inflammatory 
cells largely lymphocytes with a few plasma cells and thev have a pern ascular distribution , 
no Aschoff nodules Doubtful , improbable 

Case No S Fern , age 10 For Sc\ere CHF, readmitted twice more with severe 
CHF during 12 months subsequent to this im estigation Mitral stenosis, wath confirmatory 
TRG and ECG Aortic regurgitation diagnosed clinically 

Against No history of arthritis, sore throats or other illness before onset of present 
symptoms of CHF 2 months before admission Only dubious evidence of active carditis 
(BSR variable, 7 to 34 mm per 1 hour Wintrobe, tachycardia, low irregular pyrexia, but 
bronchitis also present) Clinically proved 

Case No b Tern , age 22 For CHF, regular rhythm, rough prcsystolic mitral 
murmur, accentuated P2 ECG, exaggerated and notched P wa\cs Condition developed 
subsequent to first confinement 6 months ago 

Against No history of previous illness other than occasional fever and bodv-aches 
Doubtful , probable 

Notes on ttvo cases not included in the statistical data for this investigation 

Male, age 45, PM No 43/48 CHF with mitral and aortic stenosis, calcified mitral 
valve ring No Aschoff nodules or other histological e\idcnce of active carditis (Fig 2 ) 

Fern , age 40, PM No 0/49 CHF, mitral and aortic stenosis No Aschoff nodules 
or acute endocarditis 


GROUP D FIJIANS CONGESTIVE HEART FAILURE DUF TO CHRONIC 
RHEUMATIC ENDOCARDITIS ? 

Case No 1 Male, age 30 Auricular fibrillation, CHF (only systolic murmur heard) 
(Subsequently died in this condition — no PM permitted ) Doubtful , improbable 

Case No 2 Fern , age 26 CHF with regular rhythm, only systolic murmur heard 
No follow-up possible Doubtful , improbable 


GROUP E INDIANS CHRONIC ENDOCARDITIS WITHOUT ACTIVITY OR 
DECOMPENSATION ? RHEUMATIC 

„__ Case No 1 Fem , age 24 Sought treatment for coryza and bronchitis Clinical, 
J. KG and ECG evidence of mitral stenosis Doubtful , probable 


of 


GROUP F FIJIANS CHRONIC ENDOCARDITIS WITHOUT ACTIVITY OR 
DECOMPENSATION ? RHEUMATIC 

Case No 1 Fem age 30 For Cerebral embolism and hemiplegia History only 
small pulmonary thromboses or possibly merely bronchitis prior to onset of CHF 



■ 12-1 


■nruwATlC rrvnt u nji 


V™ *™ 5* «* P«*«- Vo pnNr*rrU In cnlturra of urate pTtatttic cordate «doIl 
blood. Kjfan rxrch't \*jfuitrutticn «tu foe typbo»d and brucella nettthe. 

j ife**”* Gnct ^ of both itrTnncLreicular }niru*. GtnahrtW end foetoe on*. TRG 
•od ECG norm*!. Vo diattoOc rnutmnr DomMfal prai+bt 

. C*** Vo 31. Trim, *T* 12. Fm Typical •cute polyartfarUia, Rrepoem tn aallcy 

*tr*- Hiitu. j of *jjpj i far fine mi t 1 year end 2 year* aittx \btraJ eyttobc murmur contttrct, 
■eerntDated Pi TRG eherwa aorne cnluittmoit to rl*ht and prominence b rr»*i»i of 
puknnrury cortu*. \ patbop.m ki culturra of blood urmr faeee*. Typhoid and brucella 
•Unutinatioo nnr*tnc. 


-tpmtl No dlartol*; metrtrerr ECG data tachycardia «dy N tronTtocn k> 
3 1 month* folkwtn* dncbarrc heart unchanged, TRG ti before. CM medtf pramL 

Co* Vo. 17 Malt brd 10 Far I Lhtory of miypamry polyarthrim m an IJww and 
£trt durin* 6 dry* before fcknloiotu IVhjle under Imtmrm rrWp*c of ■rthrttn of typical 
chir»cttT to wrirt and thouklfT t month* after drocharpe hurt aortic and mitral dl*rtoho 
roujTn ur. — didc*] aordc rejur-Ritation *rrth acme t re i CLi n i ap *y o aVnca from TRG and 
ECG VcjtJrh oidnm-t from blood, joint fluid, faerr* r*r>c CUmc * Uy prarr-J. 


«OW £L nflfC*. ■HFWATTC rmj ? 

C*v V 1 Feio_, mar* 18 Far I littery of poJymhrrta or enhr*l*ia in Scrro 
knee* and rtbo»a. On ftm rtamrnerioo 1 *»rrk after crart drocnrnfcrt in njtbt tbcnr 
richt ahcnLlcr and ncht fencer*. Siemkr iUncaa I \ rrr apo. 9orr throeta oner or tutor 
ynrfy out laet few year*. 

dpruttf Onart add to h*\ horn aecornparJed by diarrhoea on both occrootv» 
Otoet Mid tn hare followed eatmcc fi«h end other* »ho H the flah t hm bom effrotrd 
•hralxrir to Ir* drjTcr on botii otxmoo*. Ritbt fbcm inpttrd In chUdhond f*D, \ ny 
eberw* undl n-prrrtej pater of lam* Htrady brnraireimt utthout dru«r» nrept per 
iirtf nt ilacnmfort m njjbt Hxm I Iren normal. DcmttfmJ, LmfrabM 

Cnc VcL. _ Fcm_, *** 31 Far Typ*dl acuto polyanhntK. Krrporr*r to ethobtr*. 
Mtml fttoJa: murmur ilrv rioptrtjt durmfi (Dn**» and pmrttxnjt atto canuWnn: 

Arutr (fiomrrulo-njfMttir nrpimtr* Lmheatex! by albumin tramilir 

cart* RBC b J- -r -* pua erfU - clrann* aftrr S Trrrka, mood rt* 

80 net prr 1 *1 mJL and DT 140 pn breotmn* normal ertb normal urmr CCO aral 
TRC normal DoaiKfml imfwobmhlt 

Nat an ear of fro* cd Hbncaaafr frrer met nisk otarymnar fa poW V nJrrriaw / 
da) far £jfcn mnett tfmtt a m Fcttl, apt 1 Acute dry prrkardrt+i and acute CI1F fatal 
after day* in boapata] hirtnry of I day illnraa beforr admaaatoQ and no pTo Kan lUnc^m* 
P1I, fibramn pmcanlttn, firm pmcardial and rm djaatmo-prncardiaJ adhcajom 
typical rbrumanc tretatwra on aorttc, mitral, and tncuapad al ra m that order of rrarra- 
mde no rtTTVjan, i ij t u and kf cardiac djlttataon (Fig if. I DrtnlocrieaCy trptcal AtchrfT 
nodule* m aectmrt* frrrn mitral rurp, tEryr>cardKjm of left rrrtncJc (F ar. 5) papnlUry 
rmact* of left rrrtrkrlr end MacCaDum p^ch. fn adJrtwn, thevr and other area* of 
the heart j pertcanlium, »brre no ncD-dcfloed AachoR nodule* »eiV recnpriurd. 
*ho*rd in te r ne drffuvr mScranon tertb Ivmphocytr* phr«m* ertb laire monocuebaT* 
and po h m o r ph ocietcleare 

\afr am earpertrf tor pm rd mam r fuirmalM- mrt c nf* tad aryarat (a prrtaJ rf raflornaa 
^ Jata far tksa rmrrt^a tram Male a*r 31 ClfF tenh dry perreanfm* and mur al ry rtnbc 
and P diartobc murmur*, dumr^n of rheumanc eardm* rnaele by mrd*ca l aruod am. 
PM, chrococ aVmeruke-rLrpfrn t>a, rroa* left rntneular hepertmphy Cl IF dry pencardTtn 
N naVed-m r>e hjatofoincal rr nlence f entJocantaj. a mroeardrti*. 


c»ot C rsn ttscrrrm i treat tu ai otr to "ar 


ava mxTte. CeOoctajJTrrt 


Ca*e Vo. I MrU- a*e 1 1 
prrryrtcJic, and *rr»oi*c irnmnur*. 


Far CHF (normal rhythm!, mural nud-diattoja 
Ilretory of acul pobarthnt** 3 jean and IJ jean 
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ago History of CHF with hospital records 1 year and again 11 months ago Clinically 
proved 

Case No 2 Fem , age 22 For Auricular fibrillation (slow), mild CHF, mitral 
stenosis 

Against No history of arthritis or sore throats One year of thoracic and abdominal 
discomfort the only histor> Doubtful , probable 

Case No 3 Male, age 12 For Severe CHF, aortic regurgitation and mitral stenosis 
diagnosed on clinical and ECG e\idcnce 

Agonist No history of arthritis, sore throats or other illness before present illness 
began 1 month ago No evidence of acti\ e carditis beyond modcrateh raised BSR Clinic- 
ally proved 

Case No 4 Fem , age 12 For Severe CHF, fatal after ’ 3 months of illness 

4gainst Aetiology obscure during life and postmortem, the dilated heart showing 
no endocarditis, acute or chronic, and histologicalh oedema and inflammatory infiltration 
of cpicardium and to a slight extent of the fibrous septa of the myocardium, the inflammatory 
cells largely lymphocytes with a few plasma cells and the\ have a pemascular distribution , 
no Aschoff nodules Doubtful, improbable 

Case No 5 Fem , age 10 For Severe CHF, readmitted twice more with severe 
CHF during 12 months subsequent to this m\ estigation Mitral stenosis, with confirmatory 
TRG and ECG Aortic regurgitation diagnosed clinically 

4gainst No history of arthritis, sore throats or other illness before onset of present 
symptoms of CHF 2 months before admission Only dubious evidence of active carditis 
(BSR variable, 7 to 34 mm per 1 hour Wmtrobc, tachycardia, low irregular pyrexia, but 
bronchitis also present) Clinically proved 

Case No b Fem , age 22 For CHF, regular rhythm, rough presystohe mitral 
murmur, accentuated P2 ECG, exaggerated and notched P w r aves Condition developed 
subsequent to first confinement 6 months ago 

Against No history of previous illness other than occasional fever and body'-aches 
Doubtful, probable 

Notes on t to cases not included w the statistical data for this investigation 

Mnk, age 4% PM No 43/4S CHF with mitral and aortic stenosis, calcified mitral 
valve ring No Aschoff nodules or other histological evidence of active carditis (Fig 2 ) 

Fem , age 40, PM No CHF, mitral and aortic sttnosis No Aschoff nodules 

or acute endocarditis 

CROi r D FIjIANS congestive heart failure dle to chronic 
RHEUMATIC ENDOCARDITIS 5 

Case No 1 Male, age 30 Auricular fibrillation, CHF (onlv svstolic murmur heard) 
(SutaiqucntK died in this condition— no PM permitted ) Doubtful , improbable 

Case No 2 Fem , age 2(> CHF with regular rhvthm, onlv systolic murmur heard 
No follow-up possible Doubtful improbable 

CROUP E INDIANS CHRONIC ENDOCARDITIS WITHOUT ACTIVITY OR 
DECOMPENSATION ? RHEUMATIC 

, 1 I«n,aKc24 SouRht treatment for coryza and bronchitis Clinical, 

iKCj and LCG evidence of mttnl stenosis Doubtful probable 

UHOLP b riJlANS CHRONIC ENDOCARDITIS WITHOUT ACTIV1TV OR 
DECOMPENSATION ’ RHEUMATIC 

. . Ca » c 1 F< " n l ’ aRt ; 30 r or Cerebral embolism and hcmipIcRtn Hilton, onls 
ot small pulmonary thromboses or possibh mcreb bronchitis nnor to onset of CHF 
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3 to 4 Trtri wzo, foBowm* birth of third and tot cbCLi Til (No, W if), mitral rtmcWt 
and caldfieatkn, admirtin* only tip of bttia fln*rr trkw*p*d ttrroab rnx« hypcr tru T.hr 
and calcification of left auricle (Ft* 3 ) 

At*rml : N htrtory of irchrttx or aura throata. No PM rVKlrrKr of act he card** 
tnd no Aacboff Dodirk-i, ueitut or healed, tn txacK- from frra cpthman artea to the heart, 
DaOf/W p m Ub U 

Caae No. 1 Mile a*c 20 Far Poller rrenot with typical efirtteaJ mitral Urr>We 
coofi mx d by ECO 

Afmixtt No htoory of rheumatic freer TUG aberara only dcaibtfuf pooenJnrfxr of 
com*, ZWtfaf, fnW 

NrtfM tww a* twWrf m tV rtaitfriiW d^ta fwr tAtr Hm^tw Fcm_ «Jtr 4H 
PM No. 31 .'43 Death at heme from abortion and haernraibaar Mrtni rtrnirb. N 
CHF N Aacboff nodulca m aectiom. 
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TICK-BORNE RELAPSING FEVER IN SOMALILAND 
WITH SPECIAL REFERENCE TO THE BLOOD 
SEDIMENTATION RATE 

BY 

A D CHARTERS, md (cams), mrcp, dtm & h * 

Late Major , Medical Specialist 


This paper has been compiled from investigations earned oat m Somaliland 
dunng the years 1941 to 1945 

Tick-borne relapsing fever in Somaliland differs from the louse-borne 
infection of the Abyssiman highlands in being far less severe and in having 
relapses of shorter duration There was not a single fatality out of the 42 cases 
treated , this senes included four Europeans, 31 Somalis and seven East Africans 
Out of 140 pyrexial attacks, the average duration was 3 2 days, the course of an 
attack varying m individual cases from 1 to 17 days The interval between 
relapses also vaned greatly, from 2 to 63 days, the average being 8 6 days The 
average number of attacks per patient was four, but one patient, a European, 
had as many as 13 bouts of pvrevia, and was m hospital for a total of 137 days 
(over 4 months) before he was fit for discharge 

The disease was definitely more severe m the European cases than in the 
Somalis and East Africans One European developed the complication of intis 
while another suffered from cerebral symptoms with intractable headache and 
vomiting, neck rigidity and positive Kemig’s sign The latter patient, whose 
symptoms were relieved by lumbar puncture, showed a raised cerebrospinal 
pressure with an excess of cells and protein in his fluid 

*1 am grateful to Dr R B Heisch, of the Division of Insect-borne Diseases, Medical 
Research Laboratory, Nairobi, for his helpful criticisms, and to Bng J M Macfie, 
C B E , M C , D D M.S , East Africa Command, for permission to publish this article 
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A total of eight lumbar puncture* to performed in tfm aerie*, five of the 
patient* suffering from Deck ngidity *nd showing Kerns • Tlw C.8.F 

protdn »u recreated in five of the cate* (four of whom were auffenog from 
neck rigidity) and there wx* a cobweb dot on standing in ow case. Spirochaetes 
were not seen m film* of the CLS.F but rmgbt hire been demon* trated by animal 
inoculation. 

Ccrmpbcttum* redtided the following Ind m three cate* basal pneu 
rr^mt In two detente it of the badtbrjr type (not retpooding to sucdnyl 
ndphithiarole) ui tuo diarrhoea m three other* acute rtephnot t'n one 
hepitnn with jaundice in one hope* of the right lunde In one left cervical 
Dcurrti* in ooe ind unilateral ofcrtli media in one. 

An brttrmin* cate f Jtcitociiii epdrpay wit tern. The patient a 11 Botrudi It 
U Unfortunate that, a* no i puo chwtii Wctx recrnrrrd from hi* blood, ttw dixjmorij could 
not b* proved, but 1*1 tTP* f pyrrel* wormted that be m aLtffmrw from 

rrlapairif fever Tba Cerobecwpfewl fluid ahowed no *bocrm*kty and m mot benwed 
m pmwjrr Each fit cruiiianeed Ln the n*ht haod and then spread rapUDy up the arm 
end thence tknuhaoecaitly to the ngbl akia of hf* face and lower extremity The kft akW 
of tha body waa unaffected. Thera » ai rvo unconioot*rveru The attacks rrpktly succeeded 
one another and pernvted wflh dmtmishirt* arverrty foe 14 dry*. Between the spawna 
ther* W n flaccid upper motor nmrom femhn*. After * weeks tha fin, which bad 
diminished tn number under phmobarhtrooe crated aimer tber The power came back 
in hi* n*bt limb*, and Wrthfcn 4 day* of hi* admiaatori the aWomirta] rcfleicl had returned 
and tha pbmtar rcapome* had becucrw (Vuor II wwi divchatyrd walklo* with »kfht 
lemp aftrr 8 w erki in hcwpcal. 

The \\ aaaerman reaction n arid to be pom tire tn about 20 per cent, of caae* 
(MajOoX Dun, 1945 HolsiaM and HnutELL, 1943), but out of eight eaaea 
examined In my im« the Kahn ten ail negative in alL The majority of theae 
patient* rnrre natirr* of British Somaliland who, being atnet Mohammcdani, 
rarely aulTerrd from syphilix Them: finding* are in agreement truh tboae of 
GajCOUUI (t ml. (1947) who during their in erttgatiora on ■ lousc-bomc 
cpidermc in Kenya, found the Kahn reaction pomtrre in only three out of 30 
aped men* of blood examined at different atage* of the d *au they atate that 
the poartrre* were probably due to ayphiE* or yaw*. 

There t* usually *aid to be * Icucocytoau in tin* disease. Out of 26 leuco- 
cyte count* performed during the attack, the average total count was 7 795 
(rarying between 3,000 and 14 000) and the a era ye neutrophil percentage 
GO (varying between 45 per cent, and 90 per cent-). The neutrophil 
count varied from I 740 to 10,920 the average bein* 4,339 Only three out of 
18 ca*e* had twnli over 6,000 per cmm. In tha sene*, tbertbwe a neutrophilia 
wx* the exception rather than the aile 

There was commonly a aecondory anaemia, the a erage red cell count betng 
4 140 000 per c.mm. the haemoglobin 71 per cent (Soldi) and the colour 
index 0-84. 

The Hood sedimentation rat is *o commonly employed nowaday* **« 
urn of recovery from active disease, especially in rheumatic frier and ruber 
cukma, tbit I wo* tempted to w\ estimate whether it might be of valor a* in 
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index of complete recovery or of the susceptibility to future relapses The 
technique employed in Somaliland was that of Westergren It was not possible 
to correct for anaemia, neither is such a correction entirely reliable, since the 
correction is based upon dilution of the blood which is not strictly comparable 
to clinical anaemia (Davis, 1946), and since no allowance is made for the natural 
power of anaemic blood to compensate for its tendency to rapid sedimentation 
(McFarlane and O’Brien, 1946) Moreover, the Westergren is less susceptible 
than the Wintrobe method to the effects of anaemia (Davis, 1946) 

One hundred and fifty-nine B S R examinations were performed, including 
113 tests on Somalis, 27 on East Africans and 19 on Europeans The B S R 
taken during attacks varied greatly (from 4 to 110 mm.), the average of 19 
examinations being 61 7 mm in 1 hour (49 2 m the Somalis, 78 in the East 
Africans, and 58 in the Europeans) (Tables I and II ) 

Table I average bsr during attacks 


,■ ■ 

Average BSR 

Number of tests 

European 

58 0 mm 

2 

East African 

78 0 „ 

5 

Somali 

49 2 

12 

Total 

61 7 mm 

19 

Table II average bsr, for each 

DA\ OF ATTACK 

Da^ of attack. 

Average BSR 

^ Number of tests 


79 8 mm 

5 


. 05 3 , 

6 


42 0 

2 


4 0 

1 


30 0 

2 


110 0 

1 


6 0 „ 

1 


An attempt was made to ascertain whether the BSR. dropped to normal 
between attacks or whether it could be used as an index of prognosis in the pre- 
diction of further relapses Examinations were therefore made at intervals for 
several weeks after the last bout of temperature The results are depicted in 
Table III 

As shown in the table, there is a tendency for the figures to diminish after 
e th week, but there was still a tendency to a raised level even after 2 months 
There was, of course, great variation m individual figures A few cases dropped 
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pcnrancntly to normal after a few week*, as far a* could be calculated from 
wtmwtkma over a period of 3 to 4 meek*. An interesting point shorn these 
testa was the marked and sodden variations In B.S.FL without any corresponding 
nse of temperature or change in the patient a dtnksl condition. For instinct 
ooe patient showed a nse from 22 to 90 ran during the 3 weeks after his last 
attack, m spite of the fact that he sen feeling perfectly well and was discharged 
to ha unit after 4 weeks. Another dropped to nil In 3 weeks, roae to 90 In 4 
weeks, and again dropped to nine m 5 weeks, without any nse of temperature 
or change in hit general health. A third fell to ooe m 2 day*, roae to 96 in 8 
days, and again fell to four in 24 days. One patient had a B.S.R. of 112 mm 
10 days after hia second attack and 0 days before his last rise of temperature to 

Tabs lit mua uu Arm rricvt 



only 09* he feh very fit at the tune of these tests- One had ■ err htgh rate 
for 3 weeks after hi* third attack rising to a min mum of 132 mm. 4 dap before 
hi* Lot relapse w spite of the fact that he * as feeling quite well m the mtermli 
between his pyraui bout*. 

ILS.R- estimations were also made before relapses (Table IV) m order to 
find out whether there was any tendency for a rise to occur as the next relapse 
became more imminent. The average ws* 40-0 mm. 1 week, 46 5 mm. 2 necks, 
and 41 5 mm 3 weeks before the attack. There was, therefore, no tendency for 
the E.S.R. to rise as the time approached for the neat relapse. 

One u tempted, after studying the ILfl.R. figures, which remain raised for 
weeks after all symptoms hare subsided, to conclude that evert after all d mural 
signs have disappeared, there soil remains a latent mfeetion in the body Such 
a view is supported by the long interval which may sometimes occur between 

rel*f*es (S3 dap m ne case), and by the fact that spmochseiev hare been isolated 
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from the brains of gumeapigs 14 months after primary inoculation (Manson- 
Bahr, 1945), and by the insidious manner in which the organism is transmitted 
by the tick through its ova even to the third generation, without the necessity 
for any intermediary host 

It appears that the spirochaete of relapsing fever resembles that of syphilis 
m its characteristic property of remaining latent in the body for long periods 
without causing symptoms I had one patient who developed a bout of relapsing 
fever (confirmed by the discovery of spirochaetes in his blood) exactly 1 year 
after lus previous attack , one wonders whether the second attack was a fresh 
infection or a very late relapse of his original illness Another feature common 
to the spirochaetes of relapsing fever and syphilis is the neurotropic character 


Table IV average b s,r before relapses. 


Weeks 

before 

relapses 

East African 

European. 

Somali 

To 

tal 

f 

1 Average 
BSR 
, mm 

l 

Number 

of 

tests 

Average 

BSR 

mm 

Number 

of 

tests 

Average 

BSR 

mm 

Number 

of 

tests 

. 

Average 

BSR 

mm 

Number 

of 

tests 

1 

60 6 

9 

47 0 

4 

25 3 

18 

40 9 

31 

2 

62 7 

3 

56 0 

2 

21 7 

8 

46 6 

13 

3 

A 

88 0 

1 

19 6 

2 

17 0 

I 

41 5 

4 

4 

5 

i 

— 

— 

— 

i 20 6 

1 

2 

, 20 5 

I 

! 2 

i 


and the tendency to latent infections in the nervous system Garnham et al 
(1947), workmg m East Africa, found that neurotrophism was rare in the louse- 
borne spirochaete, although invariably present in the tick-borne variety An 
interesting feature of the B S R figures is the curious way in which the B S It 
fluctuates without any corresponding clinical signs of activity This pheno- 
menon suggests that fluctuation may occur in the intervals of the infection quite 
independently of the clinical features as indicated by relapses of pyrexia 

Treatment — There have been so many reports about the value, or lack of 
value, of arsenical therapy that, at the suggestion of Brigadier E R Cullinan, 
I decided to investigate its therapeutic action, employing untreated controls 
taken at random These tests were performed at Mandera, in Somaliland, and 
at Diredawa, in Abyssinia, the patients including Europeans, East Africans 
and Somalis Neosalvarsan gramme 0 6 was given intravenously at the onset 
of the first relapse, the primary attack being untreated on account of the difficulty 
of seeing the patient at the onset of his disease Twenty patients ^ere treated 
and 14 employed as untreated controls The following were the statistics drawn 
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from 91 attack* of pyi exla amcngtt the treated coat* md 49 amocgat the 
untreated 

Of the 20 treated rttti , 18 relapsed after tnenio] therapy 
It mutt be concluded that it Minder* tod Dirrdawa araenkal therapr 
ca nn ot be claimed to hare had any therapeutic value. 

At Borarru, in Bntiih SomaHind, on the other hand, and at Urao, Ln 
Abyuina, four Free French So m a lia were treated without a (ingle subsequent 
rclapae. Fire patient* were alao treated at Yatta, In Kenya, four of whom 
r expended without a recurrence and one had a tingle extremely mild relapse. 
Quin and FraDa (1946) working among African troop* in East Africa, obaervrd 
little benefit from N.A.B. injection*, the SO cues treated exHbrting the tame 
(Tenge of two rdapaea aa the 49 control*. 


Tuu V i numm rmcr or DmirtKOC* uamo w nca^awx tXLxrmro 
rm* x mjlmwu *kd Daom. 



ATTT*f« irnift 

A er»c* 

Arena* A ■*** 


comber of tiw«tkm 

ri-Mafairtan 

kuerrml 1 BAR. tfter 


attack* ol 


bars** ft T «kyi frosi 


fmn ahrr faw 

ooart. rtkpM. 

j 

tf«tr frm 
rekp*. 

attack*. end rf firw 

1 r*kpw. 

Tr»rt»d c*m j 

4-4 

ioi r 1 

IM du* 

fl*-t rtH. 

Ustr**mi m* 

J» It 

1 1 

in r , 

T 1 

4-1 7 


It therefore appean that, m certain localmea, arsenic did product benefit, 
while in other districts it bad no effect whataocrer The explanation probably 
Eea In the fact that certun ttraini of tick borne tpirochaetea hare become 
araemc-reatftant, pctaiblj through pnrrious araemcal treatment of these (train*, 
juit aa (train* of gouococd became tuJphoriamide-reairUrU in Italy and 
elsewhere. 

A rimfta r theory probably explain* the differing new* »ith regard to the 
nine of arsenic in the loo*e-boroe disease for where** the author (1942) found 
this drug to be of great raloe m the Soddu diatnet of Abyiaona, and Gaixuajj, 
Datia, HhJCH and Tnou (1947) found it of benefit m the Kenya dae**c 
WoLiLiH (1944) d armed that it had no effect In Adda Ababa. 

Perddlfin was tdrruniatered to two patient* with tx± borne rdapaing ferer 
both European*, in the doaege of 15,000 unit* ere ry 3 hour* for 0 day*. One 
of the patient*, whose treatment commenced during the (ixth attack , developed 
aeren subsequent rdapae*, while the other treated during hi* fifth (tuck, (offered 
no further pyrexia. . 

The general nnp reacon was that penial 1m, in the do*e given, wt* ineffectrre 
in preventing relapse*. Thu would be expected in Tkw of the remit* of animal 
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(2) The Kahn tot wa a nejatrre In the eight caaes nr> mined. 

(3) In thi* serin, Deutrophilia wu the exception rot her than the rule 

(4) B.S R. ertnnataon* were made daring, and for *everal week* after 
attack*. There on a tendency to a raJaed rate for ter era] week* after an attack, 
and to fluctuation in the B.S R. without any corresponding clinical sign* of 
•entity 

(5) It t* behcTed that a latent Infection persists in the body (poaaiWy the 
brain) for a considerable penod after all clinical signs hare disappeared An 
analogy is drawn to the latency and neurotropfc character of TrrfxmrmM p*Thdxm 

(6) Arsenical therapy was of benefit in *ome area*, while prurmg of no 
value whatsoever in other districts, the explanation probably being the occur 
rencc of aracnJc reantant strain* of anirochaete* In certain localities 

(7) Fetuctltin did not p r ev ent rdaptea. 
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PALUDRINE TREATMENT OF EXPERIMENTAL MALARIA 
INFECTION, EFFECTIVE MINIMUM DOSES 

BY 

M CIUCA, 

L BALLIF 

AND 

M CHELARESCU, 

WITH THE CO-OPERATION OF 

A TIMISESCU, 

F VAS ILIU-MUNTEANU, 

AND 

M VRABIE TROFIM, 

Malaria Study Centre “ Socola 99 and I Cantacuzuio Institute , Rumania 


The general conclusions given by Fairley (1946)* confirm the schizonticide 
action of paludrine in achieving, in some infections, even radical cure This 
drug is now one of the most efficacious for the treatment of malarial infection, 
since it has no toxic properties and is of high therapeutic value 

Its efficacy, however, is related to the duration of the treatment, and we 
must not forget that patients are not inclined to submit to a long course of 
treatment once the temperature has reverted to normal On the other hand, 
the cost of the drug, to which must be added the general costs involved in its 
application, should also be taken into account in connection with mass treat- 
ment We publish the results of our work on cases of experimental infection 
with Plasmodium vivax and P falciparum in the hope of contributing something 
to the techmque of this treatment 

(I) P vivax Infection 

Patients whose mental condition required malanotherapy were infected by 
inoculation with blood containing our old u BT 00011 ” strain, which originated 
in Madagascar 

* Trans R Soc trop Med Hyg , 40, 105 
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Ptfudnoc treatment w*a adminlatered at varioo* atagei of the infection in 
accordance with the duration required for the attack m term* of malariotherapy 
■od the patient a gen ml condition. Doaea varying from mg 100 to 300 daily 
were admmlitered, the treatment luting from 7 to IS day*. 

Table 1 give* raaha of the treatment in term* of form* of infection, dura 
tion of freer (in days) *t the beginning of the treatment, *nd the dote employed. 

Ta*li L (P tVmx.) 



(hr 
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1 ^ 

Trutmtat 
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10* 
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10* 
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7* 
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rWurU: i-HjfrM fotkwtn* fnoculrtfcm with P 
yUlrer iattmm L - latrrrxnoo*. Lm. - LotrinxartW 


S xmmmt y — T »eire subject* were t retted be malanotherapy the infection 
being induced by inoculation of infected blood (P mw**-) Intnumocululy 
or mtravenouaiy AD developed the diaeaae (A P +) after an incubation 
period of varying length, according to the method of inoculation. 

Pal u drin e treatment wa* admimalrred from the 0th to llth day ol lever 
onward*. The daily dovrt of paludnne given vaned a* foflowa mf 100 (one 
patient) mg 200 (mne jwtieuu) mg 300 (two patient.). The duration of 
the treatment varied from 7 daya (ten patient*) to 15 d*J*. 

In ten mtlenu the fever dmppeared generally "4 born* after the adndnl^ 
trauon of the firat doae of the drug two of the 12 patient, treated had no lever 
after the first two doaes of pahidrine. The d^p pea^ of paraah« from the 
blood ww observed m a thick drop after interval* varying from 4 to 9 dav*. 
The average wa* 6-4 daya from the adnumatratron of the firat do*e of the drug 
A paraiite count aim aherved the prewmee of degenerate paraute* and 
ahadowa. 
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In infections with virulent blood, quantities of paludnne varying from 
mg 100 to 300 daily, and administered for a period of 7 to 15 days, have shown 
similar therapeutic efficacy 

(II) P falcipantm Infection 

Twelve patients, infected with our strain MT 78 in order to induce thera- 
peutic malaria, were treated with daily doses of mg 200 to 300 of paludnne 
for a penod of 5 to 10 days Five of these were infected with blood and seven 
with sporozoites 

Table II gives details of the development of the infection, and the results 
of the treatment 


Table II ( P falciparum ) 


Patients 

Manner 

of 

Duration of 
incubation 
in days 

m 

m 

Treatment- ] 

paludnne 

Tune-lag before 
disappearance m dajs 

Dose 
mg X 
daj s 

Begun 
da\ of 
fe\ er 





infec- 

tion 



Fe\er 

Tropho- 

zoites 

Gameto- 

cytes 

1 A D 

B , l v 

2 

6 

A+P+ 

100x7 

16 th 

1 

7 

63 

2 VM 

B , i m 

16 

19 

A+P + 

200x7 

6th 

2 

4 

28 

3 A V 

n 

13 

16 

A+P + 

100x7 

9th 

1 

3 

36 

4CI 

1 11 

9 

8 

A+P + 

200X7 

8th 

2 

6 

■■1 

5 R.M 

11 

16 

18 

A+P + 

200X7 

6th 

2 

6 

47 

6 0S 

200,000 
Sp , i v 

26 

29 

A+P + 

100x7 

11th 

1 

4 

31 

7 LN 

300,000 
Sp , l v 

16 

16 

A+P + 

200x7 

7th 

1 

4 

44 

8 CM 

Rep sp , 

1 V 

1 

16 

16 

A+P + 

300x6 

7th 

3 

6 

• 

9 P D 

30 

36 

A+P + 


4th 

2 

8 

* 

10 PG 

„ 

17 

20 

A+P + 


6th 

1 

7 

• 

11 NM 

i ” 

13 

13 

A+P+ 


16th 

I 

9 

* 

12 P V 

| n 

13 

14 

A+P+ 


7th 

2 

8 

48 


* Gametoc^tes present when patient was discharged after treatment. 
Abbreviations B Infected blood I m Intramuscular 

Sp Sporozoites Rep Repeated inoculations 

I % Intnrvenous 


Briefly, the average time required for the disappearance of fever and tropho- 
zoites m the fi\ e patients inoculated w ith virulent blood and treated for 7 days 
with mg 100 to 200 of paludnne daily, was 1 6 day for the disappearance of 
fever, and 4 S dajs for that of the trophozoites All five patients showed the 
presence of gametocytes for a long penod 
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la the seven patients inoculated with apaeatoites, the average tune* required 
were 1 5 day for the fever to time, and 6*4 dry* far the disappearance of tho 
trophoxortca, 

AH were gametocyte carriers. These patient* had been previously given 
prophylactic treatment with paludrine which was not effective and did not 
affect the experiment. 

A doae varying between mg 100 and 300 of ptiudnne dally and a treat 
ment lairing between S and 10 dan, did not girt rat to *nr differtncea In 
rereha. 


CcpfcLtarofO. 

These experiments confirm the effective schitootlade action of priodrine. 
The number of cases treated a too small to permit of a comparison with other 
schlronridde substances. Tha tre atm ent does not prev en t the development ot 
gametocyte*. 
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the tc**cL Oedem*. often to an ext entire degree, it in r**ent 1*1 f enure of the 
condition. For i rat* nee, fuelling of the thigh and leg occur* with femoral 
thromhota and of the arm, foreirm and hind with aubdrrian thromboaia. 
In tuch ■ thromhophlehitit, an irteml ip*tm or arterial artcntti may be teen 
(Maksox Bah* and Caurrem, 1946 and Geuanb, I94S 1949) and occarioo- 
iDy gangrene may follow (Mamsox But* and CfLUtTDtt, 1946 and Geuaxu 
1947) It la not difficult, therefore to appreciate that ahmdd the blood tup ply 
to a mmde be Interrupted a Bquefacttre necroau might enaue Such a condition 
would be described aa a nriety of ao-calied tropical myoaitia. 

MakktX Bunt and Chattem (1946) Firm (1941) and Fuji a and 
L*m>*uii (1947) state that ruppti ration doe* not occur in tropical phiebhu. 
They admit, howerer that Ha did net ion from tropical myoaftia it aometimea 
diffi cult. Finn (1941) noted the difficulty of differentiating between phlebiti* 
of the common jugular rein and tropical myoafa* of the rterDomajtoKl made. 
Majctox Bah* and ChahteRI find the oedema more ext enure m tropical phleWtii 
than In tropical myoama. In tropical myoarti* peripheral oedema ii absent. 

The case reported in thia paper wu clinically one in which a femoral 
thromboaa of the right lower extremity took place. The whole of the limb v,t* 
oedematou* and the degree of aweffing dearly not that normally aaaoaatcd aith 
tropical myoaiu* (Fig ). After aeveral day*, aoftenmg with fluctuation appeared 
in the posterior aipect of the thigh. On aspiration, brownlah-red pu* waa 
obtained — typical of that to often leen in tropical myoriti*. 

It wa* clear that the abacea* had to be drained. 1 felt that it would be of 
interest to the auryeon, during operation, to determine the condluon of the 
femoral vein. Thia wa* performed by Dr Gn*ON a Government Medical 
Officer who opened into Hunter a canal in the thigh and found a t hr om bored 
femoral vein, which had in part become necrotic. The muiclei had softened 
and appeared gangrenoua. 


c*o aarcwr 

patient m a lour* male African aged about 23 par*. H wa* a dmitt ed to the 
Salnburr Natn Hoapital tn H with the h*»rj- of raoOen rifht W of 4 dxp 
durariocL H had firrt experienced pam fa the from and then neoerd that the whole rf 
hk thigh and Leg had become swollen. WaVb* wo difficult on account <rf pain and 
fwrfkr* Otberwiaa ha feh wdL 


On exammatioo tha pwicrit, who wa» wed owned, looted fit » kh r 
ot numtkaw] dmeur. H« tnnptnmn cc aimaaicn wa* 101 F increaainawrthdadT 
arwnocato lOT F and 1M F and mtounn* for about week* afteT w h»ch tr gradually 
uibaidcd to normal. Tha toogoa wa* fed 7 claan. 

There w*» an enerwree oedematow* twefltn* of tba low«f rt*ht tanb, pamcnUrly 0 / 
tha th*h. and marked tendcTOcaa of the ngfat h-g, tape daflr aloof the wphrnoctt eui 
(Fl*.). The foot in dir t t t Boa w ith ther thigh and leg wu *h*htiT awntkn aa iriL U r>e 
measurement* of the tw tanba ware 11 foOowt 1 — 

I «. aiet 1 aa. w-a riW 3 *» -*« 

Right low tr ectranfry 81m. 14 ic. {«! “* 

Left 8 12 ~ 
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The results of investigations performed during his stay m hospital were 

(1) Blood smears — Negative for malaria and relapsing fever parasites 

(2) Two blood cultures (taken on admission) — Both negatn e 

(3) Agglutination tests (Widal and Weil-Felix) — Negative 

(4) Blood Wassermann reaction — Negative 

(5) Urine — Clear of sugar and albumin Microscopical examination of unnc negative 

(6) Stool — Ova of S mansoni and hookworm were identified 

(7) Radiograph of chest — Normal 
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On 8.4 49 «• obiened that the th^h m ttJl swollen, In ks powerioc aepect 

ma tender and CliWuMti As an abacea. was auapeord, the ska was aspirated, 
po» <rf brownkb-red colour tad of thkk nmottwr A film m trim «nd 
twoctU rtvrtlinff Uh\j mnwiTOi pc4rmorphor>ocie»r Irococytri tod for menrakir 
crik. On cukurr pmrrt giirw t li oi StM^rtomna mmrv » o oi*»rcl 

It was dcotlod to determine the cooditioe of the femoral tsarli, Ln om tix-ae were 
limrobo^ed. On 11 4 49 D R. S erase's performed du» erpjoratory op errtio c of tlw 
thlfti, Mlecong Hunter caml Herr he found thr mu t dti to be rxcr oo c with much 
pin In thr area. The femonJ artery pxUxted, but the rein f Lt t Luu r nb ore d tod w as necrotic 


i discharged from hospital on 29 4 49 
Two small portioea from the necrotic region of the rein wrrr ulro rt tlw time of 
Operatice fer seeDon. Unfortonrttly the one with tbr will iiacLf waa acerderttally irmlAI 
md the other cuntiined oedy the thmnhu* arxJ the aurrixiruinw tiaruc A ha t ro a i ca ; Pn 
and eotm tilde of thk to tent to P r of euor A. C. Lctomru, »bo kindly reported on rt 


in thr adjacent fatty arroiar time there i* an rcth ly ceDolar traction 
tncjwms in brtemrty towards two rdyet of the frtyrorr a of tmuc where thrrr it 
mw of blood tod dot of fairly recent d*te The teolon doer not allow oor *o try 
that thi* dot fa lyinjt within arty deflnrte atructura althoo*h rt fa poaslhie that the wiB 
of rein m*y here Uin where there fa now thw cellular adUrrrnxtory wt The 
main ferture of thir fa the predotrfmrrce of Utff e reticultr nuclei of endothelial type 
acme of which are Imm* onfOrry blood TetaeU, lx Larger or aberrant forme are 
teen and with thfa method I rtnrornJ h fa of courar not pcwmble to pick up fnc-katoo 
bodies, bat In rerwral the appc aian crs art not incompatibic with tboae that the Drs. 
Fmtn and I described." 


CoiniExn. 

There would appear to be ruggestrre evidence that at loot one of the 
vanctKra of tropfol myositis belong* to the group of conditions included to the 
term “ primary troptcal phlebitis or angiitis." Cl mi rally In rirw cf the Tery 
extensive oedema of the lower extremity the case recorded in thJ» paper appeared 
to be one of a femoral throrabosu. The subsecpient sbseexs formation in the 
posterior aspect of the thigh pointed to aome interference with the blood supply 
Thra was borne oot by the finding of a thromboacd can in Hunter * aruL 

It abcruld be noted that thts amde is not intended to postulate that all cases 
of so-called pyomroaitts tropica originate m thia manner but merely to suggest 
that aome may It ii quite probable that a number of different aetredoytcal factor* 
are responsible f r the condition. 

lt is hoped that others interested in this field of work will investigate the 
problem further and perhapa corroborate or disprove the suggestion made. This 
lino of research might be usefully earned oot both m sub-tropical Africa nd 
elsewhere. 
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CAPILLARTA HEPATICA (BANCROFT, 1893) 

A CASE REPORT 

BY 

GUSTAV ENGLER, m d , r i c s , 

AND 

GUILLERMO SANCHEZ 

{From the Almirante Hospital of the United, Fruit Company Panama Division) 


Ever since MacArthur (1924) described an authentic case of fatal human 
infection with Capillana hepatica (Bancroft, 1893) in a British soldier in India, 
the interest in this nematode has been active The subsequent cases which 
number now over 30, were probably spurious infections caused by ingestion of 
the liver of certain infected animals The parasites seem to be ubiquitous 
throughout the tropics 

Foster and Johnson (1939) investigated the probable source of infections 
in Panama and traced their cases to infection from the liver of the white-lipped 
peccary ( Tayassus pecan spindens) of the red spider monkey ( Ateles geaffroyt) 
and of the capucme monkey ( Cebus capucinns imitator) Brosius (1948) added 
to the possible list of sources of infection, the wild turkey ( Meleagns gallopavo 
stlvestns ) the “ tipesqumte ” (Order Marsupaha) and the “ paujui ” a species 
of pheasant 

During the investigation of the present case all members of the patient’s 
household were examined but no other case of Capillana hepatica infection could 
be found 


Case Report No 14143 

Alejandnna S , 19, Panamanian, female, housewife, resident of Almirante, was 
admitted on 2nd March, 1949 

Family history patient’s household includes the persons listed below, all provided 
for by patient’s father, a working man and occasional hunter in the vicinity of Almirante 
The animals brought home during the last 12 months were wild hog, tipesquinty, deer, 
wild turkey and mountain hen The names are given as described by the patient The 
hver of these animals was fried in sesam oil m an iron pan on charcoal fire, and was allegedly 
always well done and never raw 


CATtUatU ELTATtCA 


PuKmmlkte^y — Kahn 4 phis 1W7 j fuDcrTurw of srukictte rrrttmnx i i 
Norms! confinement of fir* child Nerretnbrr 1W3. 

Prnm kiifrj — Fstct cou*h foe 2 dsyi, sputum streaked with blood. 

EjcemtamtM *, — 110 & ; blood pressure 112/70 tempsTsture 100* Fsirfy twanged 
yottnj k« after berm of upper and lower bp phsrrni injected j d*n. sbdcrnm, 

pehrlc orpin without sbooemsl findings. Laboratory fiodin*. i LJmw normd red n3 
*bfta blood totatt ^ I l lifn normal isnits Kahn tert nt pritt . blood ■near ler malaria 
neiatm. Btool 1 \**tm tmmetma Tnrimri, trcMm and Ca*i2« k (on) 
Chat Cdd ftcmml. 


Comru — A total of air stool sped mem were examined before anthelmintic 
treatment ru iiutrtuted. All were pern tire for C*pJUna ArprfVe. Through 
the courtesy of Dr H Class the Gorgaa Memonal Laboratory examined a 
•pedmen and confirmed the diagnosis. 

The upper respiratory infection cleared under penicillin and suJphoctamldea. 
Following Brosha sugge s t i on cheoopodirun treatment was tdmmiatered (dveno- 
podtum gtt m , foil cored by castor od col u after 2 hours) but this treatment 
failed to eB mi pate the ora m our case. One week after the chenopodmm treat 
meat the stool specimen still showed numerous ora of CspHUnE htpctic* 

Henresorcmol grain me H) {Cystord Sharp and Dohme 5 X 0*2) followed 
by cathartic compound after 12 hours, cleared the Infection and the stool sped 
mens hare remained negatht since then. 

A stool rurrey of other members of the household was then undertaken — 


Emljo bL, father W 
Antutrina, mother 15 
Alfonso M„ 8 
Fortunate WL, 7 
Iw*M. 11 


risrwii ImmMeoUtt. 

A hwhistfu ; Tnckmru tricUm, 
„ T tridkhr*. 

T OvUow. 


StnotArr 

Another case of probably spunous infection with CsptlUnE ktpctuE (Ban- 
croft) is presented in the mem ben of a household, where certain wild animals 
ire consumed. The other members of the household were found free from 
CtpHUuiM brpttu*. Chenopodium in aceraje doses failed to el imin ate the 
infection. Hexaresoronol in standard doses eliminated the on of Ce^mUmtie 
krpatua from the stools. 
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NEXT MEETING OF THE SOCIETY 

The next meeting will be held at Manson House, 26, Portland Place, on Thursday, 
16th February, 1950 Dr Joseph E Smadel, Chief of the Department of Virus and 
Rickettsial Diseases, Army Medical Centre, Washington, D C , will read a paper entitled 
“ Chloramphenicol (Chloromycetin) and Tropical Medicine ” 

MANSON LECTURE 

To perpetuate the memory of the late Sir Patrick Manson, the Council of the 
Society has decided to establish a Manson Lecture Fund, to which subscriptions are 
now invited It is hoped to raise a sum of at least £2,500, the accumulated interest from 
which will be devoted to financing a Manson Lecture 

The Lecture will deal with some aspect of tropical medicine or hygiene and will 
be given periodically by a recognized authority The lecturer and the subject on which 
he will be invited to speak, will be decided by the Councd of the Society 

The Manson Lecture will be open to all members of the medical profession and will 
be advertised in the general medical press, in which it may be subsequently published 
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can usually be forwarded to the home address 
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to advise the Secretaries when they return to their stations abroad 
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ORDINARY MEETING 

of the Society held at 

Manson House, 26, Portland Place, London, W , 

on 

Thursday, 19th January, 1950, at 7 80 p m 

The President, 

Professor H E Shortt, cie,md,dsc,dtm & h , Colonel i m s (retd ), 

in the Chair 


PAPER 


THE MALARIA EPIDEMIC OF 1943-1946 IN THE 
PROVINCE OF NORTH-HOLLAND 

BY 

N H SWELLENGREBEL 
Imtitutefor Tropical Hygiene, Amsterdam 


Before I read my paper I think it will be appropriate if I say a few words 
about one of the Honorary Fellows of this Society, who died on the 24th of 
December last year I speak of Professor Wilhelm ShBffner In Holland 
we honour him as a man who was amongst the first, if not the first (1897-1902), 
to prove on a large scale that the so-called tropical diseases can be prevented 
without any change in the “ murderous ” climate He was nearly eighty- three 
vhen he died after a short illness, and it is greatly to be regretted that the last 
years of his long life were darkened and saddened by events outside his control 
I wish to testify to my sincere friendship and great admiration for the scientist 
who has left us Thank you, Mr President, for allowing me to say these feu 
uords 
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UA1AMA DC JCOITH HOULATO 


Seven year* ago Ma*tWi censured vf. Dec* and me for the title of our 
boot, Malara m the Netherlands" It ra *11 about \orth-Hofland, He 
taii lLt blame w u unfounded, u tt had given the other province* therr 
doe. In the present instance I am avoiding any disapproval of that kind by 
the title I choae for my paper 

Mtlara In \orth-Holljnd it transmitted by A*opJrtlrs wuntbpeawu u>d b 
mainly canted by Plaatoiam nwx, Quartan i* extremely rare, falapamra 
maitrLi it not Indigenous. Mortality doe to indigenous malaria it practically 
non-exbtent 

All thit ippGea to the present century only I am not concerned with the 
hittory of raahria. 

(!) raiODIOTT nntODGlt tLTCtZDING VEAJtl 

There is one place only m honb-Holland where malaria hat been kept 
under obaemuon from 1902 onward. That place 1* the viHige of \\ ormerveer 
to the north of Amsterdam. There vre know for certain that there have been 
three major epidemic* of malaria. The first had already passed its maximum 
when the obaemtiora commenced the second reached its peak 10 1922 and 
the third m 1940. So there were peak* m 1901 1921 and 1946 at intervals of 
21 and 24 yean (Table I and Graph 1). 
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Korteweg, to whom we owe the observations up till 1918, had been 
practising medicine in Wormerveer long before 1902 So he was cognizant 
of an earlier major epidemic, which occurred in 1880 However, he refused 
to accept the diagnosis of malaria as valid, unless supported by the finding 
of parasites Thus he rejected all his observations previous to 1902 Other- 
wise we might have added 1880 to the other peaks, and another interval of 
21 years between 1SS0 and 1901 


Graph I 



The figures in Table I are absolute figures Those of 1902 and 1922 refer 
to a population of 3,000 , those of 1946 to 10,000 inhabitants, so the incidence 
during the peak years was 18 per cent , 11 per cent , and 8 per cent 

Although there are no continuous observations to match those collected 
in Wormerveer, we know that cases of malaria were uncommonly numerous 
in many other villages and towms of North-Holland m 1900 to 1902, in 1919 
to 1922* and in 1943 to 1948 It is only since 1927 that fairly exact figures are 
know n for a number of villages besides Wormerveer The city of Amsterdam 
has records from 1920 onward (Tabic II and Graph II) 

I lie Netherlands are a \ cry small country, and North-Holland is extremely 
small, so one might have expected that malaria conditions are fairly homo- 
geneous throughout the whole prouncc , but they are not Not only haae 
some Milages much malana and others little, but in the villages with much 
malaria the peak \ears are not alwa\s the same The malana wave m some 
Milages docs not ah\a\s nse and fall synchronously with that of the others 
\s an instance I may mention the Milage of Uitgcest, less than 4 miles north 
of Wormerveer It had its own pmate peak year in 1935, with a malana 
incidence of 16 per cent of the population 

This lack of sy nchromsm m the nse and decline of major malana epidemics, 
c\tn in neighbouring Milages, is a senous incomcnicnce if one washes to assess 
the effect of control measures lake that same ullage of Uitgcest Control 
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had dropped to 2 per cent , in 1939 to 0 5 per cent From 1940 until 1949 
it has never nsen above 0 3 per cent Most of the villages in the neighbourhood 
were having their peak year Still, how are we to know that it will not have 
another peak year of its own round about 1955 ? We cannot be sure till then 
That is the reason I shall feel very diffident when I come to tell you about our 
control measures and their results But I have not yet arrived at that stage 
Whether synchronous or not, there is no doubt that there exists a periodicity 
m the occurrence of major epidemics, and it is not over bold to assume that the 
periods have a length of 20 to 25 years The last two major epidemics coincided 
with the end of two world wars, but the first one (I discard the 1880 epidemic) 
did not The last two also coincided more or less with considerable malaria 
epidemics in other European countries I do not know that the first one did 
In any case, the explanation offered m other European countries for the existence 
of these epidemics does not apply to North-Holland, as far as the first world 
war is concerned After that war our system of drainage of the land had not 
been damaged There were no malaria infected soldiers returning from the 
war 

After the second world war explanations abounded The Germans had 
flooded part of the country in 1944, and it was not till the end of 1945 that 
the land was dry again, but, as far as we could judge, this damage done to the 
land had not raised the numbers of anopheles (Tables and Graphs II and III) 
As a matter of fact, flooding had destroyed the breeding places, which do not 
occur m large stretches of shallow water soiled by decaymg vegetation , but 


Table III 

ANNUAL NUMBER OF MALARIA PATIENTS IN THE TOWN OF ALKMAAR (39,240 INHABITANTS) 
AVERAGE MONTHLY NUMBER OF ANOPHELES IN EACH CATCHING STATION 


1 

Year 

Number 

of 

patients 

i 

Average 

monthly number j 
of anopheles 

Year 

Number 
» of 

patients 

Average 

monthly number 
of anopheles 

1927 

81 

— 

1939 

i 

1 120 

342 

1928 

151 

— 

1940 

126 

44 

1929 

245 

178 

1941 

| 224 

17 

1030 1 

102 

188 

1942 

313 

26 

1931 

03 

123 

1943 

! 391 

202 

1932 

54 

134 

1944 

1 310 

201 

1933 

55 

181 

1946 

331 

62 

1934 

108 

124 

1946 

604 

58 

1935 

120 

178 

1947 

050 

i 105 

1930 

127 

106 

| 1948 

, 1,084 

142 

1937 

93 

54 

1049 

05 

173 

1938 

1 

84 

116 
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InUrt water of the dm rapt drtcbes, kept clean and aerated by Imag aquatic 
regetatjon. Moreover In tome place* the epidemic ttarted we LI before the 
flooding (Table* II and III) 

Another apparent rmor for the 1943 epidemic wa* the fact of people 
returning from the Japanese concentration camp* in Indonesia, Banna and 
Sam, From Jinuary 1943 onward* hundred* came to thii country many 
ot them carrying pLomodta (almoat invariably rim). But that happened at a 
time when the epidemic had a I moat reached hi peak. 

Finally whatrrrr one a opinion may be on the possible effect of these 
war and po*t vr*r condition*, oce ha* alway* to face the fact that there w*» no 
war in the year* between 1900 and 1905 nor any other senoo* daturbance to 
explain the major epidemic of 1900 to 1902. 
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My opinion a that the epidemic* of 1919 to 1922 and of 1943 to 1946 
would hare happened yurt a* well without any war Tbtir canoe i* not to be 
looked for among extraordinary conditions, btrt among alway* recurring coeds 
tram, hannp their place in the ordinary course of event!. 

What arc these ccndrtwm ? The first thing that come* to the mind i* the 
dm* tty of the anopbdme fauna. \\ e bate gone into that in the sccurtotoed 
way by regularly examining catching station*. That i* a comparatively ea*r 
matter if the malaria period* arc of the usual length of 5 year* or lew, but to 
keep a catching rtatran going for 20 year* l* quite another proposition. He 
lost them, took another k»t that again. One ttatfoa ruddenly for no ipparent 
reason, stopped it trading anopheles ft wa* the only one we owned and had 
fully under control. Still, we have so mething to «bow for our pain* two 
station*. There catche* continued for 29 and 21 year*, including the yean 
of the last major epidemic. They indicate numerou* up* and down* in the 
number of anopheles, bet no dear case can be made out for the contention 
that the U*t epidemic coincided with an unusual rise In the number of anopheles, 
oe that it wa* immediately preceded by such a roe (Table* and Graph* II 
and III). 
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children should disappear »hortly before or daring the ns* of t major epidemic. 
At present we know that the difference between the incidence of maLma m adults 
lad children did not disappear before, or dunng the major epidemic, which 
culminated m 1946. It is true that the difference grew lew jn the Team 1W 
to 1942 aduk malaria incidence rose to half of that in children. Uunng the 
epidemic it further increased to three fifths of the incidence in children. But 
rt never equalled It, In the tcrnn of Zaandam malaria attained a much higher 
figure than iu Vormerreer (14 per cent, of the population in 1946). 1{ am 

where it ww there that low of immunity would become manifest b) equalising 
child and adult malaru incidence but rt did not. During the years of tbc 
ruing epidemic (1943 to 1945) the t do Its incidence was half in the peak tear 
1946 rt wai three fifths of the children *, Just as in \\ orraerreer Thus, these 
findings, although not decuiTe either way do not support the Mew that major 
epidemics in North-Holland are caused by tbc low of immunity 

The other reason why I once felt inclined to attach some value to loss of 
immunity ss an explanation of the recurring major epidemics was the following 
In non-epidemic yean malaria occurs in distinct foci. It affects a errmpara 
trrely small part of the population leaving ■ majority practically untooched. 
In these conditions the true malaria incidence should be computed on tbc base 
of the population in these fod and not on the base of the whole population. 
Milam incidence corrected in this way is much h gher than the uocorrectcd 
one it ts no longer an obstacle to the assumption that immunity can develop 
in the North Holland mils nous areas. 

Since then we have found, bosrcTer that the major epidemic puts an end 
to the existence of these foci they overflow they flood the neighbouring areas 
(unaffected up till that moment) and thus they disappear for a time. 

During the epidemic the malaria patient* are recruited from the foci and 
from etvrw here. Inside the foci malaria incidence in adults probably remains 
at the level of the pre-epidemic period j.r about tiro-fifths of that in children. 
Outside the foci adult and child incidence are probably the same Conse- 
quently the two groups combined should show a higher adult incidence but 
never ts high w the child incidence. This, we hare seen is what actually 
occurs. The higher adult incidence is not however the indication of a 
deteriorating immuni ty in a population too long exempt from malaria, as I sup- 
posed it rt the Indication of a fresh portion of the population joining the 
ranks of those al reads affected br malam. 

(2) SEASONAL POUODtCnT 

Malaru m North-HOland is a disease of late spring snd early rummer 
It reaches its apex in the months of Mrtr June or Julr usually in July As a 
rule \t definitely is on the decline in August. That decline a gradual, whereas 
the rise in Much and April is steep. 

\\ e sometimes observe a second rue m September or Oct ber A» s rul* 
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m no fmh infections occur but they continue throughout the whole of the 
•winter They dmppear with the pasting awsy of the hibernating generatioc- 
From January onward, item ere r they tre no longer of snv importance as their 
sporoxortts tre degenerated. 

Ali this w> well known before the war 1 hare repeated It to introduce 
the point I want to <h*cu» I Fiat a tie tMfvnncc oj tit cmopbrlss jemmi 
rmfetttd tw \Iry June and July T 

They arc extremely rare at that time, \lorto%er in May and June 
i nop he lea are preterit in email number* only Thtn, I believe it i* safe to ta\ 
that anophebne infection in May and June u of no account whatever But in 
the aecond half of July anopheles become numerous. In that month even an 
infection of 1 per 1 000 or leas, may be of importance the more to at the 
mosquitoes are flying long distances at that tune of their maxima! aeruaJ activity 
.Anopheles infected in summer are the ideal rectors for the spread of malaria 
over long distances. Repeating an expression I used just now Anopheles 
infected m summer would be the rectors suitable to convey focal malaria in the 
process of overflowing and flooding the surrounding area, thereby converting 
the focal distribution Into an epidemic distribution. 

If anopheles infected rn summer played this part m the epidemiology of 
malaria in North- Holland, this would allow us properly to define the nature 
of the major epidemics recurring cverr 20 vein. The defimtKm might be 
■something Hie thi* In ordinary year* malana is hauled to more or !m sharply 
defined foci. Inside each focus malaria » transmitted la late summer and early 
autumn by anophdea, found infected In great numbers at that time, which 
however convey the infection over short distances only 

In years of major epidemics malaria continues to be transmitted by tbe 
process, described just now which we might call the ** focal traosnesakm. 
Moreover these years are characterised bv another process which might be 
called u penermhxed tranamtsanm, earned out by’ sexually setne anopheles in 
July and the early part of August. That mode of transmission a never wholly 
absent, but it becomes of m porta nee in some yean only If it does, it opens 
the wav to the “ overt! wing of the foci which is the characteristic feature 
of tf* major epidemic.— So far for the tentative definition 

Rut whv should trantrmtsjou m summer be of much importance in one year 
and of little importance in another To answer this question we should first 
answer another Why summer transimssioo not always important ? It 
should be Anopheles are numerous and malana patients ate reaching their 
maximal numbers. Tbe anraeT which still holds good as far as I can see is 
that numerous infected snophele* in summer sre lost to malana transmission. 

(!) Because they ate attracted to tmmal habitations when returning 
from the breeding place* ibex vttrted for the sake of on position 

(2) Because tberr pan of I fe is shorter than that of the sexually 
mactiTe genemkd (which continues to take blood) in late summer and 
early autumn- 
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only But when nwkrU retire* again to it* foa to that portion of the poptda 
toon wrho *rt wen acquainted with it general interest wane* and with It the 
wiflinpiea to pay for makrui control. 

(3) CONTROL or MAtAJUA IX VO* Tit nOLLAXTX. 

^ ith the limitation impoaed by the Intermittent readme** to honour the 
bill, *yrtematic rrubm control ha* been gotng on in North Holland nnce 1920 
It wu accepted t» a truth needing no proof that control by anbhrval measure* 
wa* not feajfhle in a country where the drainage ayttem itaelf was the only 
breeding area. 1 -iter on it wa* found that antibrraJ measure* were both prac 
t' cable and aucceatful but too expensive except in certain orcurratancei. A* 
a consequence, from 1920 onward, malaria control conwstrd in destroying adult 
anopheles. 

At fint the ambition* object wai to kill *o many of the hibernating genera- 
tion that the next generation would be aubatmUaDy reduced. For that purpose 
the moaquitoe* -were killed in thoac winter (part era where they were more 
numeroui than anywhere ehe i-t in cowshed*, atable* and pigsties. Human 
habitation were not included, because they harbour comparatively few 
anophelei (ten* — against thousands), and becauae the method of destruction, 
apraying a solution of lyaol, w*a qtnte unauitablc for application In a well 
ordered household. The work was continued for 2 winter*. It* effect on 
the anophelei population wa* not apparent at that time Now after *o many 
year* it at rile* me that the return* of the catching nation* in 1920 to 1923 were 
low in coEopamoQ with the catche* in the following 9 rear* (Table and 
Graph II). However that may be the central government reduced the 
appropriation to the extent of rendering con tm nance along the umc line 
impossible. That wa* the end of the first stage. 

Artempt* were recommenced in 1920 itimukted by two new finding*. 
One wa* imported, the pyrethrum »pray» one wa* home made the 
duenvery of infected aaophele* mtide human habiutwo* in autumn and winter 
Pyrethrum maecucKle* ollowed of apraying human habitation*. The re*uh* 
of the *e*rch for infected anopheles suggested a new object lolling infected 
anopheles. Thu give a promtie of a more direct attack on malaria. Hence 
the apeavmg of animal habitation* wa* abandoned and the famibe* were exhorted 
to do their own spraying 

\Laiana control w a* to be earned out by the population, ad ised and 
instructed by the propagandist* of the Commit* ion fee Malaria Control hr 
the Population of North-HcdUmL The pvrethrum iruecticide* and pukentm 
were sold to the mhabitaot* at reduced rate* from the Commoiwa * itoci. 
The propagi&dut* roomier kept in ckwe touch with the local practitioner* 
and collected their note* on fre»h case* of malaria - Since the Commit won 
suited it* activity a greit deal more became known about the prevalence of 
maim* Id the whole province. Eventually if lo*t thi* kind of intelligence 
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In the first village* mhich mm the object of the new procedure (Hit geest tod 
Muken in 1930 ind fire villages ftrther north in 1933) the pretence or 
absence of infected anopheles h'm determined by direct obserrxtfoo. Onfy 
house* harbouring Infected anopheles were trotted. Dot this method of *dec 
non hid to be tbtndoned when the experimental mge hid passed. Chi the 
other hand, the method hid to be repeated too often to a How of applying ft to 
lD booses, and a selection had to be made. What mould be the standard by 
which to judge which house to spray and which to leave ? 

It is only fair to admit that tht* was, and remained, the weak point in thii 
method of malaria control which our American friends of the international 
Health Divnicm hare called M pm point ip raying " In the earlv daj» me 
decided that the selection of house* to be sprayed could be made on the 
rtrength of the preaence of at leart four inhabitant* under 10 yean of age. It 
worked well in two Village*, but m other* it did not, and to it had to be 
abandoned. 

In new of the great importance of tubdimcal matam a* a tource of 
anopheiiDC infection our standard r* at present all houses are to be rp rayed 
which are inhabited by person* who bad malaria in the current year or in one 
or both of the preceding yean. 

It would be easy to apply thta atondard if wt knew mho had been suffering 
from malm* in the current or preceding year Dot often we do not know 
and *o our knowledge mutt be wpplrmcmed by the remit of rpleen examrrution 
blood examiniuon and local enquiry before the spraying Lett can be made 
out for the milage under consideration, i f the hat of bouse* to be » pored 
when the time ha* arrived to do so. In towns, more than in v illag e*, thta doe* 
not always work well, and one often feel* a* if one mere working blindfolded. 
In any cate our method definitely p re vented our work from proceeding at anr 
but a very alow pace. 

That wai the condition me were m mben DDT appeared on the acene 
and the Rockefeller people advised u* to abandon pm point spraying altogether 
They n cn adriaed u* no longer to ipeculne on bou*e-*pr»ying and to include 
animal habtUtton* in our programme. Aa far a* home rp raying su concerned, 
the f U owing of this tdnee wt* well m thin the range of possibility If we did 
tax nah to go in for apeoea eradicition, one operation in rach bouse mas 
sufficient to keep it free from anopheles, not only during the period of anophehne 
infection (August, September and October), but also during the time when 
summer transmission may occur (July). Spraying in June and the 6m half of 
July mould prevent both. 

The introduction of DDT in our programme of spraying (19-15) msrka the 
beginning of the fourth atage of rnilim control in North- Holland- In ooe 
Tillage only this included wholesale spraying in all other* pm-pmnt spraying 
continued. The municipal authorities of Amsterdam have applied mbolesale 
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Table VI 

AVVUAL NUMBER OF MALARIA PATIENTS TV , , 
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Number of patjents ; 


Alkmaar 
Not treated 
39,240 
inhabitants 


Helder 
Not treated 
33,408 
inhabitants 


Number of pahents 


Zaandam 

Treated 

(pm-point) 

43,083 

inhabitants 


Wormen ce 
Treated 

(pm -point) 
10,000 
inhabitants 


West 2aa n 
Not treated 

t OOn 


Number of parents 

Oost Zaan j 

S**-* sprnj mg 
(4.303 ,r,L„L.r- . . 
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DISCUSSION. 

The President I t h i n k there m do need for the conclucGng word* of 
Profe*»OT SwEliEMCXtaix. 'tou hire hatened, I think, to i acientific papier 
delivered u a scnmtific paper should be, Profeaaor SwELLExaeram. a treat 
ment of hit miteru! has been the fwncr, the distilled eaaenct perhaps I 
•hould up of the scientific method. Time *nd again he produced attract he 
and apparently significant reasons for the prevalence or absence of malaria in 
one pxtice or another and at one time or another only to demoEah the eridence 
and bring ua tack to the position of Wart and See. Wc can draw from that 
the deduction that any conduaion of Profeasor SwellccCxtbel n a well and 
truly pr ov e n fact, 

Profetwr G Maedonakl WTut a pleaaure it ta to haten to Professor 
S wn. t Kvcb Frm - I have had the privilege of haten mg to him three times, 
and hare been more fascinated arrth the clarity and faimrs* of ha exposition 
on each occasion. Thia puper is very stimulating be produce* evidence for the 
occurrence of a regular periodicity m the incidence of epidemic malaria In 
Holland, and hta faded to demonstrate any increase in anopheham, or other 
otmoua causative factor to account for the indmdual epidemics cjt foe their 
periodic occurrence. 

Periodicity la no new thing in epidemiology The notorious rrtabm 
epncJemtca of the Punjab and of Ceykm showed it, but in tbar c**e there was. 
In addi tion to the cyclical factor which CinurroritCM attributed to the wiring 
and waning of Immunity an anophehne factor which otmousJy reauhed in 
incremaed tnanemwion. Periodicity u a ho well known in the epidemics of 
other diseases, particularly those which confer tome lasting degree of 
fmmumty and has been reproduced in experimental am mala {Gmctw'DOd 
1932), and explained mathematically (Sorat, 1929) on the bams of a general 
theorem of epidemics elaborated by Ross (1015) and Rota and Hcrtiiov (1917). 
In these case* periodicity u quite independent of any obvious factor which 
might be expected to increase t rani mission at the epidemic times, or of any 
change m the virulence of the organism concerned, and tt aoWy due to pee 
durable changes in the number of susceptible persona in the population. Can 
the explanation! which satisfactorily explain eyries of these other diseases be 
legitimately extended to cover the case of malaria in Holland ? And If so, what 
general di- g r f .-« of infertmty and immunity would be needed to produce the 
cycle actually demonat rated ? 

To simplify perhapw over-simplify matters, it seems that the interaction 
of three fact ora are responsible for epidemic n*n and periodic cycles of 
epidemics in the absence of any change m virulence of the virus or esse of 
transmission. The interacting factors are the reversion tune or period after 
infection before the Indmdual again becomes susceptible the incubation 
intern] or period between infection of one ease and the development of a 
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Similar state of infection in secondary cases , and the infectivity or number of 
secondary cases normally infected from an original one in unit time 

The reversion time is probably very long in Holland, where there are very 
few strains of parasite , the incubation interval seems very long and, indeed, 
the data presented suggest that it may often be a year Under these conditions 
periodic cycles would seem from Soper’s analysis to be very likely, and not 
to demand changes in ease of transmission Mathematical calculations based 
on them can only be very rough approximations, but it does seem from an 
analysis that an infectivity of something between 1 4 and 2 7a year might well 
produce the endemicity and periodic epidemics actually observed # 

These figures are of the order that is to be expected in Holland, and they, 
therefore, do not contradict the hypothesis that epidemics are caused by 
factors independent of variations in anophelism Is there any positive support 
for it ? If it were correct one would expect, on looking at an annual graph 
of cases, to see, not a long plateau with an occasional steeple of an epidemic 
but some definite evidence of wave action, a building up of cases in several 
successive years to an epidemic peak The tables m the paper give evidence 
about twelve epidemics in Wormerveer in 1902, 1922 and 1946 (Table I), 
Amsterdam in 1922 and 1946 (Table II), Alkmaar in 1948 (Table III), Uitgeest 
in 1935, Marken in 1936, Grootebroek m 1938, Wevershoof in 1938 (Table V), 
Heldcr in 1948 and Zaandam in 1946 (Table VI) In the case of two there 
is no information about the previous years, in all the others there is, in fact, 
a slow build up over 2 or 3 years to constitute the epidemic wave 

The figures were not collected for the purpose, and in any case need 
analysis by a much more competent person than myself, but they are at least 
compatible with a natural recurrent periodic wave, such as that which occurs 
in measles, which does not demand the prevalence of excessive numbers of 
anopheles, or extraordinary conditions of transmission for the production of 
epidemics, although undoubtedly these waves cannot occur unless conditions 
are favourable, and would naturally be mcreased when conditions were particu- 
larly favourable I put out that suggestion with considerable hesitation m the 
presence of the authority who has just talked to us, and who had doubtless 
considered it 

The point arises, if this suggestion has some grain of truth in it, what 
bearing has it got on the question of control ? Well, it conforms with the 
conclusion that Professor Swellengrebel has arrived at, that the time to 

* Assuming the incubation interval to be one year, and the known periodicity being 22 
> ears, the s of Soper’s 2 rVs r ,s 1 2 3 years This corresponds to 2r m Ross and Hudson, who 
give the value of r as yRr = log £ P 0 + log e y~ log £ (y+1) Assuming the above value of r, a 
reversion factor of 90 per cent in 10 years and no mortality from malana, y = 5, and the 
infectivity c = D 4 (y + 1)R =14 This working is intended as a rough example 
to show the order of events only 



DrSCUSSION 

The Pmident T think there wn do nml for the concluding word* of 
Profes*or SwELLcrcinicu \oq hire listened, I think, to ■ scientific paper 
delrvtred n a reientific paper ihould be. Profereor Rw ti i rx narwn * treat 
ment of hi* material ho been the earence the dutflled essence per hap* I 
ihould lay of the scientific method. Time ind again he produced ittractn e 
md ipparcntly rigmfkant reason* for the prevalence or abtence of rruhrii in 
one place or toother and at one time or another only to dcmoliih the evidence 
and briny ns back to the position of Watt and See. We can draw from that 
the deduction that any condutron of Profe**or Swrr.t jxopiel tt ■ «dl and 
truly proven fact. 

Profe«or 0 HaedotuH What a pleamre it it to listen to Profrtsor 
Swnxcxcmtitx- I have hid the privilege of listening to him three time* 
tnd hare been more faremited with the c laxity and fauna* of ha exposition 
on each ocean on. Thii piper u very ittmulating he produce* evidence for the 
occurrence of a regular periodicity in the Incidence of epidemic malaria in 
Holland, and ha* faded to demonstrate iny increase in *nopbeIi*m, or otbeT 
otmou* causiUre factor to account for the Individual epidemic* or for them 
periodic occurrence. 

Perrodiaty is no new thing in epidemiology The notonoui rralina 
epidemic* of the Punjab and of Ceylon thowe-d it, but in their ci*c there m 
in addh on to the cyclical factor which Qnirrorima rttributed to the muring 
tnd waning of immunity an anophehne factor which obvwu*ly resulted in 
i ncrea sed t ran* morion. Penodiaty i* *bo well known ra the epidemic* of 
other disease*, particularly those which confer some Luting degree of 
immunity tnd his been reproduced in ex pen mental animal* (Ghedcwood 
1932) and explained mathematic* Py (Sort*, 1929) on the hast* of i general 
theor em of epidemic* elaborated be Ron (1915) and Rots ind Ilinwov (191 7). 
In these care* periodicity a quite independent of any obnou* factor which 
might be expected to increase tranamiaakm it the epidemic time*, or of any 
change in the virulence of the organ nun concerned, and » *o!Ht due to pee 
dictable change* in the number of susceptible person* in the pojnilatioTL Cm 
the explanation* which latufictontj explain cycle* of these other disease* be 
legitimately extended to wet the care of malana in Holland f And if ic, what 
general deg re e* of mfectlVTty and immunit y would be needed to produce the 
cycle actually demonstrated f 

To simplify perhaps orer-onjphfy matter*, it reem* that the interaction 
of three factor* are responsible for epidemic rtre* and periodic cycles of 
epidemic* in the absence of any change In virulence of the virus or ease of 
trarumiuwn. The interacting factor* are the reversion time, or period *fter 
infection before the individual again bec om e* susceptible the mcubaUon 
interval or period between infection of one care and the development f • 
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similar state of infection in secondary cases , and the infectivity or number of 
secondary cases normally infected from an original one in unit time 

The reversion time is probably very long m Holland, where there are very 
few strains of parasite , the incubation interval seems very long and, indeed, 
the data presented suggest that it may often be a year Under these conditions 
periodic cycles would seem from Soper’s analysis to be very likely, and not 
to demand changes m case of transmission Mathematical calculations based 
on them can only be very rough approximations, but it does seem from an 
analysis that an mfectmty of something between 1 4 and 2 7a year might well 
produce the endemicity and periodic epidemics actually observed * 

These figures are of the order that is to be expected in Holland, and they, 
therefore, do not contradict the hypothesis that epidemics arc caused by 
factors independent of \anations m anophehsm Is there any positive support 
for it? If it were correct one would expect, on looking at an annual graph 
of cases, to see, not a long plateau with an occasional steeple of an epidemic 
but some definite evidence of wave action, a building up of cases m several 
successive )ears to an epidemic peak The tables in the paper give evidence 
about twelve epidemics in Wormerveer in 1902, 1922 and 1946 (Table I), 
Amsterdam in 1922 and 1946 (Table II), Alkmaar in 1948 (Table III), Uitgccst 
in 1935, Marken in 1936, Grootcbrock in 193S, Wcvcrshoof in 1938 (Table V), 
Helder in 1948 and Zaandam m 1946 (Table VI) In the case of two there 
is no information about the previous years, in all the others there is, in fact, 
a slow build up over 2 or 3 years to constitute the epidemic w f ave 

The figures were not collected for the purpose, and in any case need 
analysis by a much more competent person than myself, but they are at least 
compatible with a natural recurrent periodic wave, such as that which occurs 
m measles, w r hich does not demand the prevalence of excessive numbers of 
anopheles, or extraordinary conditions of transmission for the production of 
epidemics, although undoubtedly these waves cannot occur unless conditions 
are favourable, and would naturally be increased when conditions were particu- 
larly favourable I put out that suggestion with considerable hesitation in the 
presence of the authority who has just talked to us, and who had doubtless 
considered it 

The point arises, if this suggestion has some grain of truth m it, what 
bearing has it got on the question of control ? Well, it conforms with the 
conclusion that Professor Swellengrebel has arrived at, that the time to 

* Assuming the incubation interval to be one year, and the known periodicity being 22 
* ear3 ’ the 5 of Soper’s 2rV* r is 12 3 years This corresponds to 2 r m Ross and Hudson, who 
give the value of r as yRr = log c P o + log^y- log^ (y+ 1 ) Assuming the above value of r, a 
reversion factor of 90 per cent in 10 years and no mortality from malana, y = 5, and the 
infectivity c — D + (y 4- 1)R *= 1 4 This working is intended as a rough example 
to show the order of events only 
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endemic Tillage* the tut of the average enlarged tpfeen U rigmftcantly p M Ur 
than elsewhere, ind they can be picked out with cue in this way 

With regard to the control of malaria In Holland, I hare always been 
Wt exerted In measure* for the destruction of the infected adult mosquito. In 
* Imure given yesterday at the London School of Hypene, Professor flwnirv 
carstL mentioned that SciiCwxm had taught hi* assistants in Jan to nrrt 
mosquitoes in dwelling! where fever aw hid occurred. Le Pmxce h*d 
adopted the tame procedure In quarter* occupied by labourer* in Panama 
darmg the construct von of the Canal, with good result* a* regards malaria 
incidence. S. P Jura «l*o advocated an attack on the adult moaqufto aa a 
major method of malana control. Profeaaor Swcitrcit) □. tro a pioneer la 
the apray-kilGng of adult moaqwtoes, a method which with tht devdopmttU of 
residual insecticide* has achieved tuch remarkable result* in many countries, 
I think I am correct in ala ting that hi* work in Holland inspired the campaign 
hi South Africa, which was the fust example of * successful attack on rural 
epidemic malana by thu or any other method. I mention this to draw attention 
to the fact that Profeaaor SwELuacMBEL ia not only > great epidemiologist 
but al» a pwoeer in the development of one of the moat effective methods 
of malana control. 

Profe**OT R M Gordon I would like to add my tribute to Dr SttTLLEX 
CREW! to those of our President and Professor MacnervaLD Colonel Sttoarr 
ha* referred to Professor Svsixnccaran. 1 address as a dtstdJtd essence. 

I would add that the drink ha* been flavoured with humour alao that it is an 
exhilarating one to that one must be careful, aa Profeaaor hhicoatU-D pointed 
out, not to offer facile explanations of a complex problem. I wiD coniine 
myself to asking Dr Swtluccomiel two questions (I) I am not sure to what 
extent he thmka it probable that summer infection* amongst arwpbebne* 
showing a very low infection nut, but a \ery high density may have resulted 
m the disarm i nation of malana outside the boundaries of the fod he has 
described to it* thu dissemination being the essential precursor of a major 
malana epidemic. Am I right in concluding that he thinks thu w** probable 
but that he lack* the ne cessa ry data to prove or disprove it, because although 
he know* the density of the anophehne* collected during the Inter -epidemic 
period* at the suikmw outside the permanent fod be doc* not know the infec 
tton rate amongst them ? I am rery glad Professor Swn-Lcrcann. ha* 
referred to “ anophthne infect hr den* by Some 15 year* ago Profesaor 
Davet and I when working in Meat Africa, drew attention to the f on da mental 
tmportaoce of anophdme infective densrtv and amce then wc have come 
a ere** many instance* of failure to grasp its significance. Thus, last year a paper 
was published concerning malaria in the Belgian Congo and h waa stated that 
the main species of anophebw w» A momtktu and that there were some 
nine A momcheti to every oue A s*mbvx captured in the bouse*. But the 
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writer’s dissection results showed that the infection rate amongst A mouchett 
was 0 4 per cent, and amongst A gambiae it was 4 0 per cent , so that on his 
own showing A gambiae and not A mouchett was the more important vector 
Incidentally, I am only criticizing the interpretation of the figures presented 
in this preliminary paper, for I believe that further work proved that the author 
was correct in believing A mouchett to be the more important vector 

(2) Professor Swellengrebel mentioned that in malaria epidemics m 
North-Holland the most marked rise in malaria occurs amongst the adults m 
the human population, but that the marked difference between child and adult 
infection rates noted during the inter-epidemic periods does not disappear, as 
it might be expected to do if the rise in the incidence of malaria was due to 
a loss of immunity m the adult population I would like to ask Dr Swellen- 
grebel if he has any records of the infection rate amongst infants in the area, 
amongst whom the question of acquired immunity does not arise ? 

Mr P G Shute Although Professor Swellengrebel has spoken only 
of malaria in Holland, it occurred to me that it may be of some interest to say 
a few words about malaria m England m recent years I cannot speak of 
endemic malana in England because, as far as is known, it doesn’t exist, but 
we do have sporadic cases of indigenous malana, by which is meant cases ansing 
from imported gametocyte carriers and transmitted by our indigenous anopheles 
mosquitoes Our climate is much the same as that of Holland, and we have 
the same insect host, Anopheles macuhpennis atroparvus^ I think as numerous, 
at least locally 

Nearly 25 years ago I had the privilege of showing Professor Swelleng reb el 
around a small village in Kent where, between 1917 and 1921, there were about 
100 cases of indigenous malana (all B T ) out of a population of 400 inhabitants 
This village, Grain, is situated on a so-called island at the mouth of the River 
Thames, only 50 miles from this hall There are only three farms there, but 
many of the villagers keep pigs, rabbits and poultry, or did at that time In 
the farm buildings and pigsties thousands of atroparvus are present during 
the late summer months, and I have on many occasions collected 2,000 and 
3,000 m a few hours 

Just across the River Medway is situated the Isle of Sheppey, and further 
round the coast to the east is the town of Sandwich In both of these areas 
there were quite a large number of indigenous cases of malana between 1917 
and 1921, so that between these years there were 384 cases notified in the 
county of Kent 

In the whole of England during this penod (1917 to 1921) there were 
481 cases of indigenous malana Twenty-one counties contributed 87 cases, 
and one, Kent, 394 If it were that m these areas m Kent the atroparvus density 
greatly exceeded that of all the other counties, a simple explanation for the 
little epidemics in Kent might be conjectured, but many parts of the south 


• nd coot, including Suffolk, Essex, Sussex, Hmopdure and Dorset, 

»WuDd with ■troparrta which arc u numerous there u they ire m Kent. It 
would teem thrt danny the yean 1917 1918 and 1919 the parentage of the 
population in the village* of Grain, Quern boro and Sandwich infected with 
mafarii was as high o it wu in Monnenw let the disease died out spoo- 
taneoualy if W< except quinine treatment of the overt case* and aorne »m*M 
aole and larval operation*. 

Following the second world war and the return of nuroerom troop* who 
Trere potential relapsing cases, aa well a* numerous Polish refugees, one or 
moTt case* of indigenous mibna occurred m village* in 12 count-tea, but thu 
time there were not more than three in any one county rociudmg Kent. 

It ta, I think, difficult to understand why the disease disappeared *o 
abruptly after 1919 m thoae vilbges where 10 and even 20 per ctnL of the local 
population were infected. It b equally difficult to understand why there were 
to few cases following the secocd world war Punlrng too, I think, b the fac t 
that we to often hare a single case of indigenous malaria m a village. NS e 
know that a reasonably heavily infected mosquito can, providing it lire* long 
enough (about 30 days after it become* mfecttve) infect 15 patterns. One 
would have expected, I should hare thought, that there would usually be three 
or four cases instead of just one. It is interesting to record that during the 
past 30 yean one or more eaaes of indigenous malaria hate occurred in more 
than half the counties of England, from Yorkshire to Dev on shire (28 to be 
exact), and one in Northern IrdUndL Professor fiw nt n tnitwi. says there b 
no doubt that m hu country there cauls a periodicity in the occurrence of 
major epidemic* at periods of 20 to 25 year*. I wonder doe* he thmk that 
thb could happen in the absence of a low degree of eodemiaCy ? Except in 
special circumstance* it would seem that there cannot be an epidemic of 
malaria m the presence of hyperemknuaty or in the absence of low endemkur 
In present -cb v England it would seem that even when 5 to 20 per cent, of the 
population become infected in an area where the anophehne density ta high, 
this i* insufficient to produce an endemiary of kwg duration. During the part 
2 or 3 yean I have been working with Ampittlet pfdrmecxlalia surely a 
first cousin of stroparrua, and I am convinced that it Is much more anthro- 
pophdic than a atroparvus, and I wonder whether f this species were 
indigenous we should have endemic malaria. I should be glad if Professor 
Rw n t-rx rrann would give me hr* view*. 

I wonder if the bsoncmk* of anopheles which transmit malaria in Holland 
may t least in part, help to explain the much higher sporaoste nit between 
the latter half of August and November as compared with the early part of 
the summer Jane to the middle of August. Daring esriy and mdslle: summer 
atroparrus, or a* Professor SwTUJWGJtrm. prefers to call them, short wing 
rtxacuLipenms, are very fully occupied with reproduction. Phi* is an intense 
concentrated sod dangerous struggle, and rt is very doubtful if many survive 
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for more than a week or two A single blood meal matures the ovanes in from 
48 to 96 hours, and this cycle continues for many weeks if the mosquito 
survives Every 2 or 3 days it has to leave the place where it obtained its blood 
meal and find somewhere to lay its eggs Having achieved this, it then returns 
to its old haunt, or a different one, and the whole process begins all over 
again 

It is generally accepted that atroparvus is a zoophilic parasite, but this 
is not necessarily true for the whole of its life if it happens to survive into the 
late autumn It depends on where it happens to be when nature intervenes 
in late summer and the process of gonotrophic dissociation sets m When 
this happens with some species of mosquitoes, they immediately seek dark, 
cold resting-places where they can hibernate for several months, but this is 
not the case with atroparvus Although the females are sexually liberated, they 
continue to take blood meals throughout the winter , how frequently depends 
on the rate of digestion of the previous blood meal, which is governed by 
atmospheric temperature If, therefore, gonotrophic dissociation sets m when 
the insect is in a pigsty, it will remain there for months and only leave volun- 
tarily if the pig is taken away On the other hand, if the mosquito happens 
to find itself in a human habitation when gonotrophic dissociation sets in, then 
it will remain there for weeks or months and become a permanent member 
of the family, just as much as a dog or cat — in fact, more so, because it isn’t 
turned out of the house either by day or by night 

One can therefore say that there is a period m the life cycle of atroparvus 
when it may be completely zoophihc on the one hand, or, on the other hand, 
completely anthropophilic, depending entirely on where it happens to be at the 
time when ovary development ceases 

It is these sexually liberated atroparvus which, having taken up residence 
in human habitations, may change almost overnight from harmless insects to 
highly dangerous ones A few atroparvus entering a house m late August 
vhere there are several children, and one of them being infective, these 
mosquitoes may quite well transmit the disease to every member of the family 
The children would probably be infected first, even should the parents escape, 
because usually the children go to bed several hours before the parents, and 
so hungry mosquitoes would feed on the children before the parents retired 
for the night 

I should also like to say a few words about true B T latent malaria 
Professor Swellengrebel says that in the Mediterranean region the spring rise 
is due to relapses of the preceding year, and that m North-Holland the same 
applies, except that the greater part of these relapses originate from infections 
of the preceding summer or early autumn which did not result m overt malaria 
But should such cases come under the category of relapses ? Even with our 
Madagascar strain, long-term latency is not unknown We believe it has 
something to do with the quantum of sporozoites About half of the 520 cases 
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of Indigenous nrulara daring the part 30 jar* which hire been investigated 
hire been cm« of true latency 

True latency in B,T malaria ta rt arena to me a phenomenon which occurs 
■where there » an lbsenct of a pathogenic condition and erythrocytic mutwri 
by the parasite over a period of several months, with an average of 38 week* 
and a maximum period of about 1 year It may occur in several ways 

(1) At a aatvral crest 

In dim carefully tnvettrgtted cuet the average incubation period war 

292 daya. 

(2) Folloaxt (g dr* j proptn, Uxtt n*dk as mepaenme or pasnctjvt a, kt not qwi ame 
tAe Jrtj prm I Jry before ta/ertwa mxd for 3 or 4 day* after mfectwru 

Nineteen aelected exact showed an incubation period of 263 day* 

(3) Immune to <xu steam chat catty and perasitologicalle and tnfreted mlb 
another steam. 

Six selected octet showed an locubaztoa period of 23-} dayx. 

(4) Long-term rthptet foLharag the primary at lark trfnck teas treat fj by 
enh malarial drug x. 

In 52 cate* the arerxge number of dava from the primary attack Until 

the relapse w«j 283, 

Although it ta perhapt highly improbable, it aJmort looki at though there 
a a atage in the life history of many atrairta of this apeoea of pansrtc which 
Liltea about 33 weeks to complete its life cycle before becoming pathogenic. 
If this Lt not to, then it would aeem that there must be a long retting phase 
of the pa ran re not, presumably associated with erythrocytes. 

Two yean ago we had a practical d cm oral ration of true latrncy with the 
Holland strain of B T Two girls, aged 15 tod 10, went to Amsterdam 1 r a 
holiday in 1&48 with a group of other girls from their schooL Doth Uve m 
« rural part of Surrrv where maculipenma are prevalent. One of the girl* 
mi taken ill m January 1947 and the other m May of the same year and 
B.T malaria psrrsites were found in their blood- Not unnaturally the \f.O H 
rqxmed them a» case* of indigenous malaria but, on investigation itwtsobnous 
that they were cases of true latency Neither of them had had any dines* for 
over 1 year 

Thu problem of long latency in benign tertian malaria », at present 
difficult to explain and the time factor of the two groups reported bene — h tenor 
produced ta the result of drag prophylaxis and long-term relapses — both groups 
haring an average incubation penod of 263 day*, auggeata, I think, that thrrr 
a a common factor between them. 

Colonel E L. Perry I do not thank I can add very much to thu dunmion 
but I will aay thx, that I came op especially from Devonshire t bear Professor 
Ba- rf i rvesran _ I hare met many dirtingtmbed malanclogitts L-vnxa* 
MjlnXW Rosa, \InxiL, of the Pasteur Inantme, and many imoept my own 
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Protestor SwiQwtgrsbel (m reply) ’lot, know tint Holland h» been 
uolittrd from the 'Western world daring the throe, of the German occupation, 
mad n U only recently thit we hsve been sMc to rebufld cocnectiocs with the 
Wat « I pointed out « the Washington Congress of 1948. The discu»km 
with which my paper ha* been honoured tonight dearly proves how very 
importrnt it is for us from Holland, and more especially for myself, to come 
*£*m into dose contact with •dentists from the V. tst and I am grateful to 
ail who have contributed to this discussion. 

Professor Macdovald ha* been too modest be ws* perfectly right to enter 
fato the subject with an un warped sense, seeing things which I myself did 
not see, and which I wish he had showed me to see more dearly now He 
especially directed attention to the major epidemics not occurring immediately 
but that they are built op step by step I must say that T hare not quite 
followed Ins reasoning, but T expect to do so later on I am sore some exp Una- 
two may exist which I have overlooked, sod may eventually Indicate i solution 
of the problem of the periodicity of marina which me tn Iloiriud bare not 
seen yet I am grid, however that one of ha conclusions was to confirm my 
view that the attack on marina ought to be made during the inter 'epidemic 
nther than the epidemic period- 1 am rote that hi* view* on this matter will 
encourage the health authorities in Holland to continue triur efforts to combat 
marina just in this critical period in which we arc now when marina is going 
down and everybody says, " It is over wt can spend oar money on some 
thing else. For that reason, especially I am ext rem ely grateful for what 
Professor Macuoxald has sa*d- 

Sir Go max Coviu.1 uutul remarks, kind and appreaatm: though they 
were, conveyed an unintentional reproach of ingratitude for a man whom, for 
some Inexplicable reason, I did not mention — Col cruel S. P James. I had 
been in touch with him cnee 1920. I was influenced by bis book, “ J/la/kru 
at Homt wai Abroad, which he gave me, autographed, that year All I can 
say now a that, rfaem Holland were pioneers (as S-rr Gotnox asp) we became 
so as J SITES t pupils. 

Sir Cost don Covell has sated some questions which are highly relevant 
but Dot easy to answer First of all, he aits whether during the major epidemic* 
there u not only a greater number of cases of marina bm if every single case 
is more severe. Although we hare only to deal with benign tertian malaria, I 
rMnt I can answer that question m the positive During a major epidemic 
a Urge number of people are attacked who have never had marina before 
These person* begm their illness with the initial remittent fever " we 
gwn-iitr with Kowtwed « name, and which lasts from 3 to 5 days. The 
number of parasite* found m that condition n very sm all, and quinine doe* 
not control the fr.tr Eventually there come* t true fartmnisikm, followed 
by the first real paroxysm and a second complete mtermiiaxm the cumber 
0 f pjfMites increase* and the case become* amenable to quinine In person* 
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T h,d the c\unc^ rt vin( ,,i. "^ d h lhAOttr “ atroptrvtts ^ nuon my L 
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Now I come to Professor GokdoVi quauont TVrc were so many 
subjects he referred to tint I may lucre missed some One related to numerous 
anopheles being mfeaed to a low degree u compared wrth many lexer anopheles 
infected to a high degree, I agree with Professor Goaoox that an tuopbelea 
preaent in Urge number*, but mfeaed to a low degree may be eren more 
important than another anopheles infected to a much higher degree but 
present m smatier number*. I think a marked example i* die A. pmciuUu ma 
group in New Guinea, Often these anopheles are infected to t hr degree 
but are present m aoch immense numbers that there can be do doubt about 
then be.ng the vector* which cruse that high degree of infection of the mdi 
grnous population which often lead* to condition* more or let* Eke some in 
\fnca. As to infection rates in Holland, we know them in year* of major 
epidemic*. I may refer him to vtnotn pub beat km* on the subject which show 
that the infection rate of the anopheles found in human habitations is extremely 
high fa the iftfeetire season orer 15 per cent- But what be t* really interested 
in, u I can very sell understand, a what is the infection rale fa the inter 
epidemic year* ? I must confer* that 1 do not know We ought to hart con 
tinned our work on anopheles infection not only during the few years of the 
major epidemics, but also m the inter-epidemic period. But we hare not done 
that, and it a * very sencu* gap in oar knowledge. Another question be ok* 
is whether there is a higher incidence in infant* a* din met from children ? 
There is not. When computing the inadmee of malaria in succeeding ige 
groups, wt find a low incidence of malara fa infant*. Ft rile* in the second 
yesr of Efe remains high with up* and downs during child life and then drop* 
to a lower level in adult life. The infection rate of the adult* is lower thin 
that of the children, but higher than that of infant*. The higher incidence of 
malaria m children (infant* excepted) wm for me an irnbcitjoo — although not 
a proof — that there exnU a eertam degree of immunity in the population of 
North- Ho Hand. 

Mr SUCTE has told us of the very curious fact that in the second world 
war there was not that rise of malaria observed after the first, and which in 
some places at any rale was ti high a* ever we found it fa North- Holland, He 
also pointed out, and I quite agree with him, that the part of the atropama 
population which ts mhatntmg human babrtstion become* purely anthropophibc 
from the moment it stop# on pan ting but continues to feed, whereas the other 
part, which at the time of gouotropfuc dissociation, a inhabiting animal 
habitations, becomes purely roophiiic. 

Colonel Pesht points out that I have been m * img use of the word Immunity 
rather loosely I am not at all sure that I had ■ right to use the word immunity 
I ought to hare used the word tolerance or premonition and the only reason 
I used the word immunity was because I wanted to make myself clear He 
tsked * very p ertin e n t question, baa mrtmiou anything to do with the origin 
of the mayor epidemics ? The fact that two epidemic* occurred after world 
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wars is a crv sxiggcstixc of the idea tint nutrition had something to do with it 

cspcmlh after the second world war Some of a on know tint if the Roxnl 

Air Iorcc had not dropped food oxer North Holland we might all Imt started 
We were \cr\ hadl\ off, and it is not at all impossible that that max haxe con- 
tnhuted to bring about the epidemic which culminated in 1046 1 he onlx 

difficult in accepting that xen alluring cxplanition is the existence of the 
major epidemic of l <402 there was nothing wrong with nutrition m the xtars 
preceding tint Otherwise I would he quite happx to accept tile suggestion 
He aho asked about the epidemic being helped to grow h\ the introduction of 
foreign strains of plasmndta from the tropic* In the \cnrs when the 19 16 
epidemic xx as growang there was no contact at all bctxxcen our covtnin uul 
Indonesia I here could not be anx introduction of foreign strum, and the 
same holdN for the epidemic tint culminated in 1922 It is true that after our 
liberation, and after the Japanese capitulation in Indonesia, large numbers of 
Luropcans returned from the tropics, and a great number of them relapsed, 
usu ilh with xix ax malaria In Holland rclip^cs of falciparum in people 
returning from the tropics arc much rircr l he first of these people returned 
to Holland in 1946, at i time when the epidemic had almost reached its 
maximum Had thex returned in 1943 or 19 H, that might luxe explained t He 
epidemic, hut tlicx came hack too late \s to other species of plastnodn, there 
is quartan malaria in North-IIolland, hut it i* so c\trcmil\ rire that F cannot 
help feeling that it does not male anx difference xxhether it is there or not 
1 hex sax that in former \cars there was a great deal of qumin malaria in the 
proxancc of Zeeland, and it is possible that there is still some left But I onlx 
know of one such case and most hkclx that was imported from somew litre else 
Dr Gakmiam has mentioned a point 1 had included in mx paper, but 
I crossed it out It is a xerx important question, the scarcitj of \i\a\ strains in 
Holland I cannot proxc it, but I am sure Dr Gaumiam is right x\hcn he 
supposes that there are xer) few xixax strains in our countrx Prohibit there 
exists onlx one charactered (1) b\ its tendcncx to long incubation , (2) b} its 
comparatixc resistance to nco-salx arsan , and (3) b) the small numbers of 
mcro7oitcs No more than an axerage of 12 per sporulation ns was found hj 
Dh Blck We haxc nexer found an) other strain in Holland, and it is quite 
possible that there is only this one in the xvholc of the Netherlands If that 
were so, it would ccrtaml) faxour the production of immumt) In G P I 
patients it produces immumt\ which lasts for a considerable time If the patient 
has been treated x\nh xixax malaria and returns after a >car, or exen 2, or in 
some eases 3 years for a new treatment, lie cannot be helped Infection is 
possible but he does not respond to it Dr Garnham has also asked whether 
there is cxidence that immunity really exists by the fact that a number of 
persons cannot be treated successfull) for G P I xxith the malaria cure, as is 
the ease in Jaxa, Rumania, and other malarious countries I know of no 
observations to that effect m Holland 
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Foully Mu* Roentncct ub me whether the new mb-mahnal drugs 
have not Influenced the rate of Infection by anopheles. I can give her only 
ooc imffcr and it u in cuwn she probably know*. In the ullage of 
Wornserreer from 1933 onwarda, ill mibna patients bare been treated with 
the combined quinine plasmoqume (pamiqtno) core. Foe children the dotes 
ire reduced, but for in idult person the dowe Is quinine auiphate gramme 1 
and ptaamoqume mg 30 daflr for i fortnight. At first the local practitioners 
gave quinine piaxmoqume for i week, and they did not see any reduction in 
the rate of relapses, but if the treatment was continued for a fortnight the 
number of relapses vra* reduced to a considerable extent. Thst was a confirma 
tion of the retell ts obtained by SiXTOtl in India. That has become a routine 
m W ormerretr We did not notice any appreciable difference between the rate 
of infection by anopheles in Wormerreer as compared with the rate In the 
neighbouring rfflage of Uitgeeat, where no plasmoqmne waa green besides the 
qiilnme, and where the relapse rstc was net reduced We hare no experience 
of the modern anti malarial drugs. Pafudrlne (progttanil) hia been tried in 
Wormerreer by Eh- Kucrrrat a a an experiment rt has green satisfactory 
rerulta, but H haa not become a routine method for the treatment of malaria. 
I cannot tdl you anything about the infccdmy data in relation to treatment 
wrth this drug. 
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A SURVEY OF SIGNS OF NUTRITIONAL ILL-HEALTH 
AMONG THE AZANDE OF THE SOUTHERN SUDAN # 

BY 

P H ABBOTT, MB, B CHIR , 

Sudan Medical Service 


It has long been appreciated that the nutntion of most tribes in the Southern 
Sudan leaves much to be desired, but the extent and seventy of nutntional 
deficiencies is unknown, though penodic famines occur over wide areas at 
certain times of the year 

The Azandef are probably the best nounshed tribesmen in the two Southern 
provinces Their country enjoys a rainfall higher than elsew r here (an average 
of 1,438 mm per annum at Yambio over the last 10 years), and the land is for 
the most part fertile Famine conditions are never seen Some of the older 
men, it is true, can remember famines and bad years, but the introduction 
a long time ago of manioc as a famine crop has provided a source of food which 
never fails The country is well wooded wath numerous permanent streams, 
and many of these, particularly in the western part of the area, bear narrow 
fringes of Gallery Forest Game, at one time believed to be plentiful, is now 
relatively scarce and the prevalence of the tsetse-fly prevents the keeping of 
cattle except in Government stations 

The Azande were chosen as the subjects of the first detailed dietary s 
in the Sudan because of a far-sighted development scheme upon whic 

* I wish to thank Mrs G M Culwick for her assistance and for her pre 
notes on the dietary survey My thanks are due also to the Director, Sudan 
Service, for permission to publish this report 
t Sing Zande Plur Azande 
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fair to assume that the samples were representative of the chiefships as a whole 
In addition to surveys at these inspections, boys and girls at the Church 
Missionary Society school, and families of the police at Yambio, were examined 
The groups chosen were as follows 

Group I Bovs aged c 4 to 16 years 

Group II Girls aged c 4 to 16 years 

Group III Adult men 

Group IV Adult women 

Group V Pregnant women and nursing mothers 
Groups I, II, and V , the young and the maternal, were taken as being most 
likely to show signs of nutritional ill-health owing to the strains imposed by 
growth and maternity 

The chiefships, the number in the samples, and the months in which they 
were examined, were as follows 

Year of Month of Number 

Chief resettlement examination examined 


Gangura 

Second year 

January, 1948 

107 

Ukua 

Second year 

December, 1947 

69 

Zungumbia 

First year 

October, 1947 \ 

February, 1948 J 

96 

Sangba I 

First year 

November, 1947 

55 

II 

Not resettled 

November, 1947 

100 

Mission school 

■ — 

Decenjber, 1947 

April, 1948 j 

10S 

Police families 

— 

February, 1948 

68 



Total 

603 


Persons for examination were examined systematically for the signs chosen 
whilst a clerk noted them down Boys and men vere clad only in shorts, 
usually of bark-cloth, whilst the majority of the girls and women wore only a 
bunch of leaves fore and aft No attempt was made to examine the scrotum or 
genitals as this would certainly have made the people unco-operative 

Description of the Signs 

One of the difficulties in a survey of this land lies in the appreciation of the 
signs themselves The observer m his figures states categorically that a certain 
sign is present or is not, whereas in many conditions there is a gradual transition 
from the normal on the one hand to the grossly abnormal on the other, and 
the point at which the normal ends and the abnormal begins is vague and 
ill- defined Trowell (1948) emphasizes this point 
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FUTWTKWU. Hi lOLU.TH W TUI AXA.VDE 


It follow* that if a survey t* to have an) value for companion with other 
*uch turveyt, the wo tier mtttt carefully describe the ngn* he k recording and 
the point at which thcv «re ccm»dered by him to he positive and tW» I now do. 

HttL 

Dry St*n»£ The Zande normtllr ha* *bort tight black curl*. The 
•uigle subject ibm log thu sign had hair m which the cud ww slmost sb*ett 
■ rtd the hair lav In straggly dry wi*p*. 

Hy {wkromutnchmu There h a type of Zande whoac *tln U jnicr than 
that of ha Fellow* and whoae hair i* reddah- brown irwtead of bbck. TTu# 
dutinctwn appear* to be hereditary he t* born Eke thu and remain* m 
throughout life. Probably !r*a than 1 jn 500 t* of thu type and cone iw 
included b thu survev 

In the earliest wage of the phytic*! aign under discussion a change from 
the normal black to a reddish- brown colour t* observed in the abort hair abort 
the temple* where the normal hair-line recede* on each aide of the brow In 
some ewe*, only the up* showed the change »n colour tn other* the whole 
abaft of the hair In an advanced stage the harr of the whole head i* of the 
reddish-brown colour and wherever it i* seen the haw appear* drier and noh 
lew curl than usual Thr* change » undoubtedly rtveniblc iq contrast to 
the 14 red ** Zande described prevKnnlv nd ru *em chwflv itaong children 

co 'qi act rear. 

TkickntrJ Gr*Jn / taui // If the eteiid* of one ihouio* l ha alyn be 
parted wrth the finger and thumb the triangular area of conjunctiva which be* 
on each aide of the cornea and winch a normal!) rvpoed when the eye b open, 
n found to be thickened in contrast to the conjunctival »urf*ce which a 
normally covered by the hd». It » usually of a yellower colour with irregular 
swollen area*, and rt r* often irregularly pigmented. 

Where thr* thickening and irrejulantv covered the whole of the orb tal 
conjunctiva, both on the exposed and the normally covered turf aces, a wu 
considered a* Grade II It t* probable that rrunj or even moat of these 
Grade II esaes, would have been clawed br other u osiers a* xeroptAa/wi# 
(Thu* \BAM*orr Platt et *1 1SH5 and pAmroat, 1M7). 

Bitot t Spots. Cleat en ng white plaque*, adherent to the top* of irregu 
Untie* on the thickened conjunctiva and probablr composed of dead epithelium, 
form an tmmwtakeable pbrarcal ngn. 

1 tmtmconrmJ /i^erricw. Onhr verr definite and ob-nou* dilatation of 
tbe blood rrsaeb surrounding the cornea would have been considered a* a 
poaitrre sign under thn heading and none was seen though a degree of 
nertased vascularity of the cnnjunctiv *e a* a whole wt* a« UDonmrrm 

[ilrpksulu Genera hied chnrtisc inflammation of tbe ereCd* was not 


teen. 
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FOLLICULOSIS 

Acne-like lesions seen particularly on the forehead and cheeks , some- 
times with visible soft sebaceous accumulations (Platt, 1945) 

DYSSEBACIA 

A sign which is definite Whitish-yellow filiform plugs of sebaceous 
material stand out in plain contrast with the surrounding black skin and are 
not wiped away by a firm brush with the finger The condition is usually seen 
on chin and cheeks but may involve the forehead, the skin at the base of the 
neck and that over the sternum The area involved varied considerably, but 
where even a small patch of shm showed the change the sign was marked as 
positive An excellent photograph of the condition was given by Platt (1945) 

ANGULAR STOMATITIS 

Loss of elasticity at the angles of the mouth with the appearance of inflamed 
cracks and soreness 

CHEILOSIS 

Sore red lips with a thm, glazed, wrinkled epithelium without elasticity 
tongue 

Swollen Marks on the side and front of the tongue due to indentations 
of the teeth have been described as diagnostic of the swollen tongue It was 
observed in this series that these indentations may occur when the tongue is 
clearly not swollen, due perhaps to an abnormally wide tongue in a small mouth 
Persons considered to be showing this sign were those in whom the tongue 
appeared thickened as well as indented 

Papillae Hypertrophic Fig 20, in “ Medical Survey of Newfoundland ” 
(Adamson, Platt, et al , 1945) shows the condition to perfection Enlarged 
papillae stand out a deep red m contrast to the paler surrounding surface In 
some cases only the tip of the tongue is involved, and these too were considered 
to be positive 

Papillae Atrophic A smooth glistening surface, usually on a thm atrophic 
tongue 

Fissured Cracks of varying depth, usually longitudinal and usually found 
on a small red tongue In general, such a tongue was not sore 

Magenta Coloured A difficult sign Only if the colour was of a deep 
purphsh-red was the sign considered positive, doubtful colours being ignored 

CLINICAL ANAEMIA 

This was estimated by observation of the tongue and mucous membranes 
To check the accuracy of such observations, haemoglobin estimations of 12 
persons who were considered clinically to be anaemic, were done by both the 
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«JT»mo-t«. ILL hialth in the aiaxdc 


SjWi tad T*Uqvt*t method*. B) the Sahli technique *11 showed figure* of 
83 per cent. (11-62 pimmc per 100 mL) or Icm tune showed figure* of SO 
per cent. (U 2 gramme per 100 ml.) or lew, *nd five less than 74 per cent. 
(1036 gramme Hb per 100 mL) The T*Ihjrr*t method. *« ha* been atpen 
enced prevroualy gave re*uh* which showed no correUtion with either Sahb 
nr duocal ext i mi turn*. 

From these figure* it a concluded that those marked u po«uve under 
tliu heading hid less thin 117 gramme haemoglobin per 100 ml. md nvm 
csmudtnblv lew, though tome cue* of uraemia weft probably mttKd 

GUM* 

Stroflm. Noted particularly in the interdental pspdlae 

BlttJ Entity The upper fip w«* pressed i gainst the gum* wrth a finger 
and rubbed from »ide to side. If bleeding occurred the ngn «i present though 
detriv the stimulus was *T ght. 

Giagirtfu A definite inflammation f the gum margins, 

Cmtumj Ttrtk. A dentil probe was not used and minor degrees mint 
therefore, have been missed. 

nix 

Ptrwuutnl GoouJleA FoUtcula heratons 

The rant of the former sign cruratciy describes the ippesrsnce. The 
cottcbtion wa found particularly OTer the hips and above the elbow* In xnxoen. 
In the former »rte it appear* to be connected with the eocutant rubbing of the 
aim bv the baby which u usually earned at the nde. The condition i* ako 
found coramonh just above the knee* and *bout the base of the neck In men. 

Tacmxu. (1948) consider* that ** permanent goosdkih " is but an early 
*tage of foLticular kerttosia, the Utter term being kept for those cases where 
the promment follicles have become more keminrred and are not only to be 
seen but to be felt. \\ rth this mr observations agree, but u teems that where** 
“ permanent goosefiesh does not ahray* occur only in those part* subject 
to trauma, follicular Leratost* require* ex p o aui e and a degree of trauma for its 
formation. In thu *ene* rt was *eeo only on the extensor rurface above the 
elbow*, on the thigh*, and oecutonaDy above the hip but never at the base 
of the neck. There was neveT any doubt a* to the presence or absence f 
permanent gooseflesh but the change to foCtcular keratoaa w u m definite 
and onlr advanced change* were conasdered under the litter heading 

CrarkUd SM a 

Dry Shm G mdt / It «n exceedingly difficult to decide first!* whether 
(lw akm of tlw leg* w u drier than norma L and secondly whether the change 
to crackled aim had occurred. The condmoo showed a gradual transition 
from the soft suppler*** of normal skin to the dry cracked, desquamating 
surface of th well-established condition. 
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If there appeared to be less elasticity than expected in the surface layer 
of the skin below the knee, and particularly over the tibial surface, dry skin, 
Grade I, was diagnosed If the change had proceeded to fine reticulation and 
cracking of the surface with fine desquamation at the edges of the cracks, 
“ crackled skin ” was noted as present It appears that m the past some writers 
ha\e described as crazy-pavement dermatosis these minor changes confined to 
the skin of the leg below the knee (Nicholls, 1940 , McKenzie, 1941) I 
agree with Trowell (1941) that the former term should be reserved for the 
more severe changes where deeply pigmented patches tend to peel disclosing 
pale underlying areas No case of true crazy-pavement dermatosis was seen 
m this survey though some cases have been seen in hospital practice 

Those with " crackled skin ” were automatically marked as having dry 
skin, Grade I, as well 

Dry Skin Grade II This heading included those with dry skin not only 
on the legs but over the body as well 

ULCERS \ND ULCER SCARS 

The lower part of the legs of the Azande are, not infrequently, marked 
with pigmented scars of various shapes and sizes Many are the result of septic 
abrasions, others of developed ulcers In this senes only those who had an 
active tropical ulcer, or who showed scars which had definitely deformed the 
contour of the skin, thus giving evidence of previous deep ulceration and healing 
with fibrosis, were noted as positive under the heading The use of these 
criteria excluded those who had previously suffered from only shallow sores 

Symptoms 

No attempt was made to assess the prevalence of symptoms which might 
be attributable to nutritional ill-health “ Listlessness, lack of enterprise and 
interested ness,” which Passmore (1947) notes as important evidence of early 
malnutntion, are certainly seen by all those who employ labourers, but how 
far these characteristics are due to poor nutrition and how far to other factors, 
such as endemic diseases, it is impossible to say 

THE PREVALENCE OF THE SIGNS 

Table I shows the numbers in each of the five groups who showed the 
signs which have been described 

Table II gives the figures divided into peasant and wage-earner groups 

It will be observed that for some of the signs less than the total number 
m the group has been considered This is explained by the fact that, in the 
earh part of the survey, only some of the signs were registered, the rest being 
neglected In such cases, the number m the group in whom the sign was 
specifically looked for, is indicated by the letter beside the number in the table 
(A, B, etc ) 
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Taiile 11 

rmrvALFNCE of the mens (m c ociu. grouf^) 



Not 

resettled 

, 1st 

j Near 

1 resettled 

i 

2nd 

\ car 

resettled 

Wage- 

earners 

^ nmbio 
police 

Mission 

school 

Number in gTOUp 

MO 

1 r.i 

i 

1 70 

1 os 

108 

Hair Dn, staring 

0 

, ° 

0 

i 0 

I 

Hyp och rom o tnch i a 

11* 

21 

7 

0 

0 

Conjuncttvae, Thickened 

Grade I 

\ 

<>H 

Ml 

72 

G4 

„ II 

\ 

3JI 

33 


4 

Bitot s spots 

\ 

OH 

0 

0 

1 

Circumcomeal injection 

\ 

OH 

0 

0 

0 

Eyes Blepharitis 

\ 

OH 

0 

0 

0 

Face. FoIIicuIoms 

\ 

1H 

40 

0 

24 

D\ssebacia 

\ 

>H 

30 

57 

18 

\ngular stomatitis 

o 

1 

1 

0 

1 1 

Cheilosis 

i 

1 

1 0 

0 

! 0 

Tongue. Swollen 

7 

10 

s 

5 

1 

Papillae hypertrophic 

si 

00 

95 

27 

| GO 

„ atrophic 

> 

3 

0 

7 

l o 

Tongue fissured 

0 

0 

7 


7 

„ magenta coloured 

\ 

OH 

1 

i o 

1 

Clinical Anaemia 

\ 

71! 

37 

22 

25 

Gun is Swollen 

* \ 

OH 

43 

1 

11 

Bleed casih 

\ 

OH 

G 

1 

3 

Gmgn itis 

1 

43 

7S 

t 22 

13 

Teeth Carious 

I 7 

42 

31 

0 

G 

Skin Permanent goosefle^h 

t 20 

37 

51 

» 28 

52 

Follicular keratosis 


7 

5 

G 

G 

Crackled skin M 

! 24 

14 

00 

4 

70 

Dn skin grade I (legs) 

\ 

12H 

122 

} 40 

‘ 77 

M „ 11 (bod\ and legs) 

\ 

1 OH 

25 

0 

j 0 

Ulcers and Ulcer Scars 

' 37 

17 

22 

1 10 

1 32 


\ *= Not registered H «= Total examined 13 


The Diet 

Mrs G M Clluick hns supplied the following preliminary note and Tables III 
and IV showing the dietary intake 

The staple food is cassava, with eleusine and sweet potatoes as secondary 
staples Groundnuts arc by far the most important accessory food and, nutri- 
tionally speaking, the salvation of the diet in the extent to which they make good 
the shortcomings of cassava Owing to the lack of livestock, animal products 
play a relatively small part, but termites make an appreciable contribution during 
a short season Mangoes are eaten in very large numbers during the early rains , 
they and the leafy vegetables and sweet potatoes are, in turn, the mam sources 
of vitamins A and C through the seasons 




4$6 


»trr«rnosAL hx-wealth tx iHt aiatoi 


E-nkittiots of <S« qmoowin &tt *tj d*a **\ tfa* rraulu ibeam btiow 
7 ” to fw<J oo]r «d do o« bchide Wer whrrt, «aa a r. nab Jr 

non. tattmatta of ciVior ptwfn rrourtmnifi are r rm, the former h»a<d 
* bjdT^ nr «mtn, rrc^ on tSr Wr Wd -Wx r tfe drWt rr^jrr of 
mbrftW wiorer In \rmiaad (!9W-M\ ,r*i d* Unrr « tfac m« foe 
wri^t tnd tn *tr*n in tint 1W3 tdmon of the Nttkwntf JU**rtfa GwaT 
HwJtnmrtxJed AJV*rmxi 


Purr (1946) give* a table of value* for rmtnrmi recommended a* in 
immediate objective foe feeding popolatam* Id the Wert In diet. It b t«ed, 
with modification*, cm the recommeodatkrn* of rarveru* aSnil hodte*, end is 


T*** III. 


rrAJu-rr (m or xt-rnttur otam m huuj it* v 


Seaaeo - 

E-* 

aim. 


Latarwm 





Oroof 

A. 

A. 

B. 

c. 

A 

a 

A 

C. 

D 

NireStr of Iwwi 

X~ 

47 

S3 

1 

4 


40 

±3 

rt 

P-ncr^kr* 

MO 

It* 4 

113 

•n 

173 

« 

M 

3-1 

-JO 

Calorie* 

M» 

Xns 

2,CJ0 

a,cn 

3,77a 


_KW 

_4*s 

3y5Tj 

Pro**K *- 

W 

u 

40 

43 

w 

*1 

M 

13 

7* 

I*, I 

11 


11 

13 

47 

ffT 

4* 

44 

71 

Ortxfcrydranr *, 

no 

437 

417 

»4 

S07 

43* 

417 

441 

1*1 

Cricnuf 

0 7 

1 0 

0-T 

0 « 

0* 

I • 

1 3 

1 1 

t 7 

Ino,»i*- — 

u 

SI 

l< 

*i 

I 

rt 

1 

14 

47 

Vrtarran A, LU 

• r 000 

7,100 

• TOO 

4 IM 

5,700 

3 WVt 

3 TOO 

1 *¥7 

4 160 

Ajnen. ro*. 

• • 

1 1 

I 1 

1 1 

1 a 

3 i 

1 4 

1 1 

1 4 

Rtbcdmn, mt- 

« 3 

0-4 

♦ 4 

Cl 

ff « 

04 

0 4 

Of 

*1 

N'lvrtr acid, as*. 

u 

i« 

it 

it 

*7 

*7 

*S 

If 

1* 

Aaearfero acid ( X m*. 

M 

*0 

It 

J* 

rt 

1 

31 

11 

» 

rrr **Joau\*. 

144 

10* 

117 

T* 

i*i 

n 

*4 

11 

"1 

Prutata ‘otTbufeplmr, 

*•1 

* t 

• • 

1M 

It • 

11 s 

11 « 

u • 

rt-* 

*tf oWn i 

— **0») 

Eadrartr of proton raqoa-r- 

1,400 

a.*» 

~ 

7,I» 


.,13*1 

I r jno 


X,*» 


44 

u 

” 

Jt 

•7 

06 





( t Etwrfe *f actuaj rooir 

fl») B»d on bodr-war a**, arusttm, rfcL 

( ) ‘frrwor] Rattan* Cm*ol ntn hr rm+it *nd a 

A. Vdt m HicVjdrd r, rr-»»rCn>orT arbmr 


C lit nr wtthwni. 


0 Ir»J 





P H ABBOTT 


487 


given on a per head basis for a population of mixed age and sex groups It 
will be useful as a basis for comparison and evaluation of the Zande diet and is, 
therefore, given as Table V For comments on the individual figures, Platt s 
paper should be consulted It should be noted that an estimate of calorie and 
protein requirements based on the data from the tribe itself is given at the 
foot of Tables III and IV 

A comparison of the dietary intake of the Azande with these figures for 
estimated requirements shows the most outstanding deficiency to be that of 
riboflavin which never exceeds one-third of the estimate The intake of protein 
is on the low side during the rains, whilst that of vitamin A is low in the dry 
season The intake of other essential nutrients appears on the whole to be 
reasonable, \uth iron and ascorbic acid slightly on the lou side in some groups 
and more especially among the wage-earners 


Table IV 

WAGE EARNERS NUTRIENT INTAKE PER HEAD PER DAY 


Season 1 

Earlv 

Late 

Dr> season 



rains 

nuns 




Group 

A 

A. 

B 

A 

c 

Number of homes 

48 


39 

32 

— 

Person-days 

047 

683 6 

248 

388 

40 

Calories 

2 076 

2,126 

2,776 

2 375 

2,175 

Protein, g 

65 

35 

55 

50 

46 

Fat, g 

46 

41 

58 

46 

35 

Carbohydrate, g 

338 

403 

602 

437 

425 

Calcium, g 

1 0 

0 7 

1 I 

1 0 

0 9 

Iron, mg 

19 

’ 15 

24 

18 

10 

Vita mm A, I U 

5,700 

| 4,900 

1,300 

! 2 200 

2,450 

Aneurin, mg 

I 1 

i 0 9 

1 6 

! I 2 

0 8 

Riboflavin, mg i 

, 0 0 

0 4 

0 5 1 

0 5 

0 4 

Nicotinic acid, mg 

1 19 

18 

24 

21 

17 

Ascorbic acid (a), mg 

138 

19 

22 

) 

i 17 1 

i 

11 

i raw, value, mg 

177 

93 

55 

G1 

51 

Protein /carbohydrate, per cent. 

10 3 

1 87 

11 0 

1 

i 115 ; 

10 6 

Estimate of calorie requirements (b) 



1 


■ _ i 


protein requirements, g (c) 

1 

1 

1 56 

1 — 

■ 


(a) Estimate of actual intake 

(b) Based on body-size, age, activities, etc 

(c) National Research Council rates for is eight and age 

A Hospital and general station staff, Li \ubu, Familv units 
B Police, Yambio Familv units 
C Nutrition sur\ e\ staff Li Yubu No families 
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the wcrrmccrc* or the *ic rx*. 

Before gotn£ on to the interpretation of the phyiicaJ rijna to term* of 
po#*ibie nut rtt aortal de&caarae*, h a *» well to rrriew ihertiy the endemic 
d JICIM of the ere*, their prrrtlencc end the pouiblc rofre they tiny pixy in 
producing the eppesrence* de*cnbed, 

Filerwi* due to Lot Ion end to ifolkocknhmei** fxntMxj t» exceedingly 
common. Chartocercaai* it reUtrrdy rere except in certeio Joadhtet where 
it tha U common but the*e were not cho*en for the aurvry The former two 
pereute* *rc thought by *ame to ceute change* in the tUn »nrnler if nee identic*! 
with tbo*e described It a pombk that they may here played > pert in the 
production of r.yra noted to this *urrty but I p*r»ce*Hy im doubtful whether 
their role n en important one. Onckocrrrm cvtniht} certainly cau*e* elun changes. 
In *xe*» where thb pemfle t* prevalent, dryne** end thickening of the din 
ere common though the perwite may be found in elun nhich ihcrwr* no «tch 
change* (Kim, 1947) 

Bdhamaw due to SckuJotomn mmjo*u end encrfouomje*!* doe to 
Avrykrrtcm* duedentle ere found to more then 25 per cent- of penona end 
undoubtedly play e pert id the ejUMtion of enarmra. On the whole the Azande 
we mount to the* partaue* end nraptoma ere nreW e» aenere t ere found m 
other tribe*. 

Milam, due mamlt to PfvmcAum /alo^wwn, u hrpemidemic end caum 
noticeable anaetm*. pamcuiarly in mfenu. 

Syphilis » widespread though \*w» > exceedingly UKofflrrm 

Lepco*y occur* in ju*t oier 5 per cent, of the inhabitant*. ItnuTptn'e 
to eras of »kra ahowing trp*c*l permanent gocei\^h («t ^P** 0 *”** 

D m the peper by \4oooM4't 1047). The* occur in well defined pat cbe*. 

otuellT email end often over the back end ere due to the •Ctrrtty of the dtvnae 
iteelf In *ome ech anted caaei atrophy of the *lflt orer the entire body occurs 
wrtb thinning drmca. nd loo of Urtroty in other*, cruv P»' «*«* 
dermetet* mar be obeyed, but the* change* ere no doubt due to ttper 

* dd lS?S , «3Si ofkpro*y may in iWetf be en m dicer un of notntiooal 
in health in * enmnoumry 
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With some appreciation of the prevalence of disease, we can now pass to 
a consideration of the signs and their possible causes in terms of nutritional 
poverty 

Hypochromotncha Trowell and Mukazi (1945) note a failure to gain 
weight, some softness and brownness of the hair and pallor of the facial skin 
as the earliest manifestations of " malignant malnutrition,” the cause of which 
has recently been under discussion (Trowell, 1949) Pallor of the facial skin 
was not specifically looked for m this survey but does occur m conjunction 
with the hair changes Platt (1946) classes the sign among those usually 
regarded as due to vitamin B 2 deficiency or to lack of certain amino-acids 
Trowell (1948) observes that signs in the hair cannot be ascnbed to a deficiency 
of any individual vitamin though they “ sometimes slowly improve if a diet 
rich in calories, m animal protein, in liver and in the B 2 complex is given ” 
The work of Hughes (1946) suggests that a deficiency of pantothenic acid may 
be a cause 

The condition occurs mainly in the younger age-groups and is undoubtedly 
reversible Evidence from this survey lends support to the view that a defi- 
ciency of certain parts of the B 2 complex is the cause 

Conjunctival Changes Trowell (1948) and Adamson, Platt et al (1948) 
consider these changes as probably due to avitaminosis A, though Platt (1946) 
states 


“ I am impressed with the association found between the incidence of utamm B fi 
(and/or protein) deficiency, such as these shin changes, and conjunctival changes grouped 
under “ Excess Tissue, grades 1, 2 and 3 ” 


In this series also, the association between skin and conjunctival changes 
is well marked 

The report of the Medical Research Council (1949) noted that the 
“ occurrence (of these conjunctival changes) did not vary with the vitamin A 
intake ” in their experiments on deprivations lasting up to 25 months 

One cannot help feeling that in some degree the heat and glare of a tropical 
climate combined, in the dry season, with irritating dust, must account for 
changes in the exposed portions of the conjunct^ ae This is borne out by the 
observation that the changes are most frequently observed in the adult groups 
and are least common in young girls, but this cannot be the whole truth for 
adults can be found who do not show the change 

Skin Changes Folhculosis , dyssebacia , crackled skm , “ permanent 

gooseflesh ” , dry skm, Grades I and II 

Platt (1946) states that it is usual to regard these changes (among others) 
as features of \itamm B 2 deficiency, but he adds 


„ i, ,7 here ls \ however, reason to think that some confusion exists in experimental 
tir* oem cen the effects of B, \itamms and those of certain amino-acids, and it may be 
mat same of the effects ascnbed to shortage of B, vitamins will ultimate!} be found to be 
oue to a shortage of certain essential amino-acids ** 

He goes on to note his impression that these changes are associated with 
conjunctn al changes m the passage quoted above 
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Id ha paper of 1945 he draws attention to the wort of Slimi, Smcto 
* nd CAirwtV (IWI), who produced evidence that dyiaebaria does rot respond 
to treatment with known members of the B, complex, but a ci red hr admmts- 
tratwo of autoclaved yeast or liver extract. 

Fonkubr k erst ota Fu.Tr (!94Q) considers separately from the abort 
»fan changes, and obaerres that with Brtot a spots the sign a generaUr retarded 
a* evidence of rrtj-min A deficiency I fe noted in 1945 however that Otcxooet, 
Ltrtn and Dili (1940) had shown ** quite conchtsivdy that a foITtcalir kera- 
tcoa can be produced in man on a vitamin C deficient diet containing adequate 
amounts of ntartun A. 

Tktktll (1948) considers foIEcuIar keratosis t be the ultimate stage of a 
change whkh start* as permanent gooaefiesh ** and groups them both under the 
heading of those signs com manly aacribed to a deficiency of its mm A. 

A roost significant wock, however was that undertaken by the Medical 
Research Calmed (1949) which led to the condition that the tendency to 
develop Kers tinned Hair Fofficles was not specifically related to the state of 
\ - rt*mm A nutnoon," though this conclusion cannot net esaanly be applied to 
deficiencies lasting am many years and in tropical climates. 

In this surrey little assistance can be giren to the duddatioo of the matter 
foe both the B, complex and vitamin A were deficient in the diet dunnq the 
dry season. 

I am of the opmwn that dry skin. Trade I and the lesser degrees of crackled 
skin are, in a great many cases, merely the result of the donate and the habits 
of the native. Hot, dry weather rtting about or working in the dost aU dry 
and, in the evenings, warming the legs beside a fire-, must all be conducive 
to drying of the akin, and absence of washing allow* the dry surf tee brers to 
remain undisturbed. After long dry treks 1 hare observed on my own legs 
a drying of the skin winch I would hare classed sa a positive sign under the 
heading and on some occasion* I hare seen minor degrees of crackled stm over 
mv ahma, though the change has Dot remained for long 

I would agree that severe degrees of the btter condition ire a mam/e»tai on 
of a nutritional disorder bin the dividing hoe between the normal and the patho- 
logical a so indistinct and depends so much on the observer that th wgn a 
virtually useless as to indication of nutritions] ill health n comparan nutn- 
tKutil surreys. The signs of djasebacia permanent goose flesh and 
foJhcukwts, are much more satisfactory in that the derations from the normal 
appearance are d at met. 

*ic vi rv Tire toxgttz. 

Hypertrophied papillae were seen in over 60 per cent of persons era rained, 
whereas the other changes were uncommon. Ad \Maov Platt rt Mi (1945), 
who reproduce a photograph which show exactly the condition found in tin. 
senes, stale 



491 


ra 

11 all the tbe chang ^tc any 

t latet n ?esUga uon d ^ ta ndar<ls Qther tribe 

ss> — anaemias **£ 2a ** *■£ 

***** . mnst noticeable tbat^e ^fcctions, ^^ttucuon ; 


any other t*ib£ 

3> -* iec0 ^ cK ^ Z™ *■*■£* 

i *«\ tt 3r -* po Tt 

-55??- s 1 ^-r.tss 

» *' S “as Wf ‘ ” «**■»“'* E K „t 

" C0 ' 4S cent aad aw"' 4 — 

- St- - J.2J? £«* ' tot K aaa "' -- 

»«MS S’”" 8 ,1945) coaa> 4 « m a «■*"£* J„ 6 ,val s>W» 

*-£*£ a" 4 J^rflhe co»W "'^ces 

* 3 # ~ - -r ^ ^ 

“ *er e is ev ^ mC tease° %vlth a lov. 1 te intake 

ate *' local twn*^ *»e w* an ,„*« *•« «* 

disappear hV nt than onfllCtm g shok , slight Y 

^^ssrs* -*■ - ° n 

^~*~~£S5~5Z 

or r sryQtntio*^ 1 n i 

, „„ has sho wn °f “\ M /«»" 4 ' 

n»a *”e’cerf'a* P" va ''" t * 

,11. health are 



4M 


xmtrroN.M. iLx-trtAJ.tri m the aza.ydi 


The preliminary dsetaiy finding* reveal a wkhii ihortage of riboflavin 
which oerer exceed* erne- third of the climated requirement*. It aeemi ptwtble 
that t hi* deficiency mar be re*pon*fbIe for the very high incidence of coqjuoc 
Ural change* and the akin change* described at permanent gocneflesb, 

" era died *kin and dmebada, though a lack of certain ammo- sad* found in 
conjunction with tht* vrumm cannot be exclude A The picture a further 
complicated by the obtemuon that vitamin A rt short of can mated require 
menu during the dry season. 

In thn paper a table of estimated dietary requirement* given bv Platt 
( 1916) hja been u*ed a* a yardstick mth which to twai the value of the Zande 
diet. It a, however poaaible and indeed probable that an ideal dirt for a 
Zande ibouhl contain the main nutrient* in quantrUe* very different from these 
estimate*. It I* *uggeated that different tnbe* m Africa and in other part* of 
the world wifi react differently to any given d*et just ai they *hoor differem 
raettom to the tame disease and to the *amt medicine (Set Bxtaxt ted 
Faltman 19-K) for tome rtriking example* of thn difference in the Axande 
and Dinka tribe*.) A Standard of dietary requirement* for African tribes, 
when it cornea, will need to be ttated in very broad and ramble terror, and 
the knowledge on which vt veil be baaed will be acquired by nrvey of different 
group* in winch both the dietary intake and the clinical *ign* of tfl health are 
evaluated and correlated, and it vrifl be important far purpose* of coropamwn 
that the latter be carefully de*cnbetl Moreover due cognizance mint be 
taken of the parasites which the African rapport*, and any estimate of ha 
Standard need* when tht* a to be usefully applied to pnrrutue areas, 
would do well to include provision for them. 
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STUDIES IN ONCHOCERCIASIS * 

(A Review of 100 Cases from Enugu District of Eastern Nigeria) 

by 

CHUKUEDU NWOKOLO 

{From the Out-patients Department , General Hospital , Enugu , Nigeria) 


Goldman (1944) considers the clinical syndrome of Amencan onchocer- 
ciasis to consist of onchocercomata (the nodules), onchodermatitis (the rash), 
and onchophthalmia (ocular manifestations) Various writers (Robles, Goldman 
and Ortiz, Manson-Bahr, Gospill) also mention epilepsy as a possible com- 
plication of the disease, and m their account, Goldman and Ortiz (1946) 
recorded that 10 per cent of their Mexican series were epileptics Working m 
East Africa, Gabathuler and Gabathuler (1947) incriminated onchocerciasis 
m the aetiology of muscular abscesses The same authors also described a case 
associated with habitual abortion From French West Africa, Dejou (1939) 
described acute arthritis m cases of onchocerciasis and isolated microfilaria of 
Onchocerca from the affected joints 

* I wish to thank the following Major R G A S avage, f r c s , Janet B Falconer, 
c,s » both of Enugu General Hospital, for their encouragement , Okechukwu Ikejiani, 
n , m d , of University College, Ibadan, for valuable criticisms and help , D Cannon, 
q and Librarian, Medical Research Institute, Yaba, for help with literature , Dr 

Wilson, Regional Director of Medical Services, Eastern Provinces, for great cncourage- 
ent , and the Director of Medical Services, Nigeria, who, together with the Regional 
irector of Medical Services, Western Provinces, kindly gave me permission to publish 
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•TtTDrt* Df CCtCHOOOtCUSIS 


Thrt iomc form of dermatih* 1* iitociited with one hoce roast* it wrO 
laoirm to ill atu dents of tropical medicine. The studies of Gold MAX *nd 
Omz (1946) *nd many other* ahcrw that A men can oDchodermathi* consist* 
of the following type* The rrynpdm it U ecsla or d, la woraio, found chiefly 
in ca*e* with oochocercom* of the scalp and characterised by a generalized or 
locahxed erysipeloid infection of the face beginning mth const! tutiocuJ daturb- 
ancc pun, redoes* and rreffing of the fice. The chronic form *W* ichthrow* 
of the stm and i» laid to resemble myinedema. Localized piemen tit ion of 
part* of the face i» common. Then there b the other type of dermaiitM 
characterized by localaed oedema and elephantiasis. There a abo the hebenord 
form m which the skin a dry thick and rough- Another type ctmatrts of acute 
aubacutc and chronic rtmnnjtmd reaction*. A aim affection not strictly clawed 
m onchodcrmatita l* the reaction to the bite by a sirauEd which Lcwectjiu- 
(1943) cormder* ha* not the tame came a* the papular onchodermatlti*. It 
ccruiit* of pruritii, central petechial haemorrhage and oedema and Lasts only 
for ■ few day*. Any of theae pnrnguxm* form* could be complicated by 
pyoderma due to infection of acritch mart*. 

Not all type* of oochodennatrtt* satisfy the abort description, and thb 
account attempt* to present the typical finding* in • aerie* of c**e* of oncho- 
dermatim m Enugu, West Africa. 

oxen onfjattTrri* c* exucc tficatu. 

In certain part* of Nigeria, including part* of the pronnee* eart of the 
Niger oncboceratai* is endemic, and it l* a common experience to *ec an 
African suffering from a abn condition coming to the boipctai, and asking 
to be relieved of certain tumour* believed to hare caused the dertnatoaea. Aa 
often u not, the incriminated nodule a only the chronically enlarged regional 
lymph gland draining the area of secondary infection foil owing the akin disease 
but without doubt, tin* widespread belief originated from the often dramatic 
disappearance of onchodermatrti* following e xti rp ati on of the associated oocho- 
cercoma. The opera ti on ha* probably been practised in theae parti for miny 
centime*, and highly skilled rpeciaLjU :□ the art «till abound in endemic area*. 
Such area * present a fertile field for the study of oochocercrast*. 

Obifrcfd C&ocmJ Sijtu tnd Srnpttmj of OmckairrmctJlu 

The earliest symptom of an onchodermatitr* u prurrtu*. lYhen the »kin 
t» *crttched * diffuse populomacule of variable sire appear*. In severe attack* 
characterned by very arrere piuihus, the initial papuloroscule U seliUstiv 
large i-t, ^ inch by i Inch, and adjacent p*puk> macules show a tendency to 
coalesce. lu milder casea, the lesions may be t inch m diameter or even smaller 
and there t* * ahift toward* discreteness. The edge of the papukmtacule m 
the earhest stage fades imperceptihjy into the normal surrounding skin. The 
top is flat. A* the lesion grow* older r 1 week to 2 week* it* edge become* 
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(*) Tht Rfftcmal Typf UutaHy but not lnranably o« of the Gmb» it 
attacked alone. In the tipper limb it fretpicntly rtxru on the ntma] **pect 
of the arm and then apread* downward*, but the arm i* in the end more *evere}j 
attacked than the forearm. When the lower Li rah is affected, it ttarta cm the 
Upper thigh and the region above the knee 11 more aererely affected than the 
portwo below it The general tendency a for the ahn condition bier to apread 
centnpetally and in the end the whole body » affected. Tha may take 6 month* 
or may be delayed for 2 or more year*. The picture of a fully developed regional 
oochodermatctci a very atrxkmg and characteratic. The affected limb la awoilcn 
and ibo-m the characteratic maculopapole* and papule* while the rc*t of the 
body remain* remarkably free. (Photcgrapba, Ca*e* 63, 83 and 46.) In aomc 
cases, tha regional type atarta oo the trunk and one-half of the body may be 
affected while the other half remain* free (photograph 45). 

Many c**e* of regional onchodermatilh are aaaoctated with regional 
cncbocevcomat* y Case 90 had cnchodermatita of left leg and an oocho- 
dercoma over the corraponding greater trochanter Ct*e 89 mnQariy except 
that the right aide wt* affected. Caae 75 (*ee photograph) had regional occbo- 
dermadti* affecting the left aide of the chert wall and immediately aurrounded 
an occhcaatrcotn*. It may well be that all caaea of regional ondmdmnatrtj* 
are aaaociated with regional onchocercoroata tart that in acme there are not 
demonstrable either becauae of their small Kte ccf deep loeatioo or through 
being mired Dp with the regional lymph gland* which are usually enlarged. 

(4) Gt*tr*hxtd Onekodmmatitu In gener*G*ed ouchodermatftia, on the 
other hand, all four Hmba and the trunk are affected, but the eraphaau t* taually 
On the proximal part* of the limb*, the buttock*, the lower abdomen, and the 
upper part of the back. The face invariably eacape*, while the lesion* are 
minimal over the upper port of the front of the cheat. On chodermattri i may 
disappear of it* own accord. Ca*e* are on record where it appeared stayed on 
for a year then disappeared only to reappear latex The factor* which govern 
ha appearance and disappearance are unknown. 

Out of a total of 59 coe* of oochodennatma, 20 case* were of the regional 
type and 21 caaea of the total were associated with onchocercomata. 

Pnm!u t* Omciodrrmstitis 

The prumu* of onchodcrmtUta tt a very *erkiu* problem in affected 
patients In one patient of thi* *enca under review (C«*c 18) who committed 
auiade, inreatigatKin revealed that the pruritu* played no *mall port in pro- 
ducing the abnormal ptychic background which led to wndde. It U umailr 
refractory to the oiual anti prunUc remedies, and teems to be aggravated by 
hunudxtT and per* pi ration. 

Many of the patient* complained that the itching wa* worse in the f Oo wing 
condition* (a) \Yhtn It rained ot threatened to rain (4) when they per* pi red 
(() a hen they removed their clothe* (d) at night and (a) after a both. 
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Case 28- — Advanced onchodermatitis 
1 S months* duration shownng extensn e 
scarring and lichenification A scar 
is visible o\er the left side of the root 
of the neck An ? onchocercoma was 
remo\ed from there a ’sear ago 


Case 45 — Regional onchodermatitis 
which started from left arm and in 
spreading towards centre has invaded 
half of trunk Duration — 3 months 

No onchocercomata 






Case GS — Regional onchodermatitis 
nght upper limb associated with 
onchocercomata of right wTist and 
nght anterior superior iliac spine 
Duration of onchodermatitis — 3 weeks 
Oedema present 


Same Case OS few weeks later after 
removal of onchocercomata Notice 
that the lesions o\er the right fore- 
arm ha\e entirely disappeared and 
much of associated oedema now 
subsided 
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Some of the factors enumerated above seem to bring about an alteration 
of the thermal condition of the cuticle Whether or not this is related to the 
thermotactic tendency of microfilariae (Manson-Bahr) remains to be proved 

Diagnosis of Onchodermatitis 

The condition described above, the various stages of which are represented 
in the accompanying photographs, was recognized as onchodermatitis on the 
following grounds 

(1) Condition when associated with onchocercomata disappeared or 
improved considerably after extirpation of the onchocercomata (2) They 
occurred frequently, and constantly in endemic areas (3) When not associated 
with onchocercomata, showed distribution and qualities in every way identical 
with those associated with onchocercomata Confirmation was obtained in one 
such case of regional onchodermatitis of 4 weeks* duration without onchocer- 
comata, but associated with a synovitis of the left knee Active microfilariae of 
Onchocerca were recognized microscopically from the centrifuged deposit of 
the synovial fluid aspirated from the affected knee joint (photograph, Case 83) 
(4) In most cases where onchocercomata were also diagnosed they were removed 
and mcised to demonstrate adult filanae All doubtful cases were subjected to 
microscopy and useful confirmation obtained thereby 

Percentage of Onchocerca Infections shozoing Dermatitis 

The actual percentage of cases of onchocerciasis showing dermatitis is 
probably 3 to 7 Hospital figures show f a much higher percentage because 
the dermatitis gives rise to greater discomfort as a result of pruntis For 
instance, out of the first 100 cases collected m Enugu Hospital, Eastern Nigeria, 
the figures were as follows Onchodermatitis 59 Of this number, 38 had no 
demonstrable onchocercomata 

About 8 miles from Enugu, around the aerodrome, there is a focus of high 
onchocercal endemicity Out of 47 labourers working on the aerodrome at the 
time of examination recently, 17 complamed of onchocercomata (verified) of 
which two showed definite onchodermatitis This gives a figure of about 4 per 
cent of the total Most of the aerodrome labourers had worked there for 
internals varying from 2 to 10 years On the average, those whose tumours 
developed after armal in the aerodrome noticed the tumours after working 
for about 4 years It is not known why the remaining two-thirds remained 
free of signs of clinical onchocerciasis even after some of them had been exposed 
to infected simuha in some cases for periods up to 10 years 

Blood Picture in Cases of Onchodermatitis 

The differential leucocyte count shoved Eosinophils, 30 to 40 per cent , 
polvmorphonuclears, 30 per cent , and lymphocytes, 30 to 40 per cent No 



498 


rruiHE* rx oxcBOcritaasii 


conrtant alteration in the total leucocyte count wu found. Thu t* m agreement 
xrith the finding* of other workers. 

Other Sipu cf Ondtoctrasus. 

Am ha* been mentioned before onchocerciasis ha* been jnaooaied in rxrioui 
parti of the world with onchophthaltma, multiple mjroartia, and arthritis 

Oat: hopki hml «tw . Thu was described in detail by St*OYO rt ml (1W) 
but had been recognised before then by earGer workers, Including Purmco 
LuXA (1918). ft u said to give ri*c to cofrjtjctrntj* with photophobia, irrtu, 
keratitis punctata, chorotdorethirtfa and ultimately bhndoe*a. Mkrofilariae of 
Oeuhocerrm are frequently rec o g mi ed with the corneal nneroacope »St lamp 
and other » pedal inatnnnent*. They are cocrunoneat In case* with cnchocer 
eomat* of the acalp. 

Of the ICO ca*e* under review there were wtri with oocfaocercomala of the 
*calp Of thtf number taro patienti ctxn plained of rweffiog of the face which 
had amen aince the tumour* appeared. All denied haring had any ruml do 
turbancea although one complained of occaawojJ redneaa of the eye*.’* No 
objective sign* were observed on the annple examiirruon of the ere*. It u 
possible that a more diligent search will reveal cate* of genuine oothophthaJmia* 
but they must be quite rare. Thu agree* with the finding* in certain other 
parti of Wert Africa. In fact, the ca*c of onchophthalmla described by Scott 
(1944) r* bettered to be one of the eaiheat carer recorded in the Gamin*. On 
the other hand it Con trait* sharply with the finding* of worker* In the Congo, 
Mexico, and Guatemala, where the problem of onchoc tm an* centre* on 
onchophthahna. 

WaJtspU 'fyxmhs Multiple myosin* wa* reported by Ga>AT 1 rmm and 
GABVTHtTLE* (1947) in Eot Africa to be aaaociated with oncbocercrata, and they 
chimed to have detected nucrofiUnae in the pus. No rakrofihria was found in 
the pin of a few ca*ea of myoartn examined in Enugu HoaphaJ but there la on 
doubt that further mrestigHKio ia neceaaary on this subject. 

Arthritis Spmntn end Arthralgia Drjou (quoted by Msxwxv Ruts) 
den»mtrited nucrofilanae of Omckactrra from the knee joint* of case* of acute 
arthritis in French Weal Africa- One case (phcaogrsph. Case 83) already men 
ironed in the Enugu Hoapital aerie* under review had rrnonu* of the knee 
Mrcrofilame of One hoc rr cm were d cm unit rated from the centrifuged deposit 
of the *ywmal fluid. The patient also had a regional onchodennatrta over 
the affected lower limb, but no oncbocercom*. Another (photograph, 
Case 89) who gave a 2 year* history of regional oochodennatru* of the right 
lower bmb a bo gave a history of a previous attack of irnovtn* of the knee 
stirring about the ume time a* the dennatrti* but which had inbaided at the 
tune of examination- He had a small onchocercotna of the greater trochanter 
on the same aide which wa* 2 year* old. 
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Trom these cases it seems reasonable to infer that minor arthralgic condi- 
tions, and hitherto empirically treated cases of synovitis, might be manifestations 
of onchocerciasis It might be added here that the author has been struck by 
the high incidence of \aguc joint conditions in areas where onchocerciasis is 
endemic 

Onchoccrcomata 

The tumours in African onchocerciasis seem to ha\e a predilection for the 
trunk while the scalp which is so commonly affected in the South American 
t\pc is not so frequently attacked In this series, S9 nodules were collected, 
and they showed the following distributions Iliac crest 22, nbs 17, trochanters 
13, spine, espccnll} o\cr sacro-coccygeal region, 11, knee, 10, scalp, 7, 
scapula, 3, sacro-ihac joint, 2, root of neck, 2, ischial tubcrosit\, 1, 
wrist, 1 

In the South American senes of Goldman and Ortiz (1946), 40 per cent 
of the tumours were situated on the scalp Strong showed that, morpho- 
logically the Afnean onchocerca is identical with the South American tape, 
and suggested that some local trauma such as is caused by the use of leather 
belts, or the carriage of loads on the head, might be responsible for the high 
incidence of scalp onchoccrcomata In making this suggestion, Strong was 
probabh ignorant of the habits ol the West African peoples who also earn 
loads on the head on a 'sera large scale 

1 he \anetv of onchocerciasis desenbed here differs from its American 
\arnnt in us more specific dermatitis, the non-exclusnc but definite predi- 
lection for the trunk of its onchoccrcomata, the rarity of onchophthalmia, and 
perhaps its arthropathic tendencies These differences probably depend on 
modifications based on geographical or climatic factors In Guatemala, the 
fou of onchocerciasis were about 1,000 to 3,000 feet abo\c sea le\c! I he 
in\ tsugntions reported abo\c in Nigeria were conducted at a height of about 
(kiO feet abo\c sea lc\cl 

Treatment 

Mom patients with tumours do not complain of pain, hence dermatitis is the chief 
symptom which requires treatment It has alrcad\ been pointed out that in endume 
Areas, \fncan * doctors, so-called herbalist-surgeons excise the onchoccrcomata, where 
tlu\ arc demons* rohU associated with onchodcmvuitis This type of treatment was 
adapted where possible 

\hout ^0 per emt of the patients were completely relics cd of their dermatitis within 
n weeds of the remm nl of onchoccrcomata, -JO per cent were paruallv relieved in the 
r mic period 1 he rest or 10 per cent , showed no observable changes Great difhculrj 
was encountered in follow me up cases nnd these figures ore nt best approximate The 
pooler results were attributed to the presence of subchmcal onchocercoma a 

Intramuscular injections of pentamidine iscthionatc were tried on some ca^cs of 
one! odcnnautis no onchoccrcomata Results obtaircd from Mich cas c ^ v, ir e 

mvrnclu^iN e Other druus wtre not available and the mu drue, hanooi 1c was not tried 
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Dncouax 

Mort of tbe detailed ttu&a on the subject matter of anchoderroatitts 
hare been hunted to the Aroencan variety of onchocerciMEt, and an obvious 
f*P ““t* in medical Literature concerning tbe description of tbe nnom types 
of onchodermatitis. 

The African variety or vsnetit* of wxhodermititb have rw received tbe 
attention they deaerre. Southern Nigeria, \\ eat Afnca in particular forma a 
fertile soff for any *uch studies. The studie* earned out here hare shown 
that the datrihution of oochodermatitb b different from the dtftributioo 
obaerred in South America, While other part* of the body are affected, there 
ta a definite predilection for the trunk. No oncbophthalmia *u dbctmrred 
io 100 caaea renewed here 

The precrae aetiology of onchodcrautitis u o ret poorly undemood. 
L.UGKET (quoted by Fahukt 1946) believe* that cmehodermatitts b caused br 
the presence of microfikme in the akin. Thb teem* very reasonable but rt 
u *Uo brown that the greater percentage of case* suffering from proved oocho- 
cetaaati do not present any *kin fetuma Microfilariae are abo frequently 
isolated from the *bna of patient* not even dmlcattv impeded of having 
omchoeemjiw. There mutt, therefore, be tome other factor* than the mere 
pretence of microfilariae. Thb b supported br the hiatokigKa l pi arrre observed 
br Goldsian and Omi (1946), and by Mamsc 1 * Bunt, who pointed out that 
nncrofikrae hve free m the connective ttMue* and do not eocite any ctBuiar 
reaction while alive. Perivascular cuffing and oedema are often observed in 
cases of cmchodarmatrtta, but these heir no relationship either to the number 
or poertian of microfilariae. It b quite possible that in aomc specra! cases, the 
ibn i* seta ttred to the onchocerca a* niggcated by IxnvrvnuL (1943). 

brother pombOitr t* that ce rt a in specie* of the *duh fiiarae or micro- 
filaria are drrraotroptc. Gm.vrtiuuat and Gas Vrmxr* (1947) found urea in 
onchocerca cy*t* and concluded that urea might be a metaboEte of OmcJtecrm 
rofra/w. It may yet be that tom other a* yet unknown mmboGte of 0 ro/rwfst 
mav be responsible for the pruritus and akm letKmi teen in occbodermatitis. 

The disease in Nigeria it commoner among the poorer sections of the 
commumtv Tht* « possibly due to tbe acaraty of clothing predbposing to 
effective ahnubum bite While some author* hano blamed antamrocro* ind 
associated diseases a* tbe reason for the onchocerciasis among the poorer classes, 
our studies here show that these are not as important a* is the scantiness of tbe 
clothing worn bv the patients under renew 

Soruurr 

A renew it made of the vanotrs manifestations of onchocerctm* encuon 
tered in different parts of the world. \ detailed description is given of the 
rrpes of orarbodermatm* encountered around the Eougu District, Eastern 
Nigeria, and attention ta directed t certain special features of these cspeoallr 
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their distribution It is estimated that about 3 to 7 per cent of cases of oncho- 
cerciasis show oncho dermatitis The precise aetiology of onchodermatitis is 
unknown, and it is suggested that it may be an allergic phenomenon or depend 
on the presence of some irritant metabolite of the parasite In parallel to the 
behaviour of viruses, a suggestion of a possible dermotropic species of Oncho- 
cerca is also made Evidence from a small number of controlled cases shows 
that about one-third show clinical evidence of infection in areas of proved high 
endemicity Such high figures are only attained in special areas In the analysis 
of onchophthalmia, it is pointed out that genume or classical cases are rare 
Evidence is produced to show that onchocerciasis may have definite arthro- 
pathic action, and it is suggested that cases of arthralgia so common m certain 
areas may be associated with latent onchocerciasis In relation to onchocer- 
comata, an analysis of 87 cases shows the scalp to be affected m about 8 per cent 
of cases — a figure which contrasts sharply with the 40 per cent in South America 
Finally, it is regretted that such big gaps should exist in our knowledge on the 
nature of the disease, and further work on the pathogenesis of onchodermatitis 
is urged as one of the surest routes to the hitherto elusive specific against this 
troublesome malady 
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MASS PROPHYLAXIS AGAINST SLEEPING SICKNESS IN 
SIERRA LEONE FINAL REPORT 

BY 

R D HARDING, dm, mrcp, 

AND 

M P HUTCHINSON, mrcs, lrcp 


This paper embodies the findings 1 year after mass prophylaxis, chiefly 
with pentamidine isethionate, in two chiefdoms containing a population of 
over 12,000 It contains also a final note on the sleeping sickness position 
at 3 years in these two chiefdoms m which a second mass prophylaxis was given 
at 1 year, together with that in a third adjoining chiefdom containing 3,600 
people which had received one initial prophylaxis only The total population 
dealt with over this long period is sufficient to demonstrate the value of the 
method on a large scale against the disease as met with m Sierra Leone 

r£sum£ of previous findings 

As this report forms a sequel to a previous paper (Harding and 
Hutchinson, 1948), our intermediate findings may be briefly recapitulated 

Results m two areas were reported upon (1) The “ Fuero area,” where an atypical 
strain of Trypanosoma gambiensc was causing an epidemic with \anous unusual charac- 
teristics , and (2) a “ normal M area where the disease existed m the classical form 
normally met with in Sierra Leone In the Fuero area, 7 months after prophylaxis, no 
trypanosomes were found in blood or gland juice among 1,061 people who had received 
pentamidine isethionate mg 150 to 400 , two blood positives were obtained among 437 
people who had reeened antrypol gramme 1 (0 5 per cent ) , and 24 peripherally positive 
cases occurred among 471 untreated controls (5 1 per cent ) Among the prophylacttcally 
treated people, 0 9 per cent revealed an abnormal C S F coupled with suggestive 
symptoms m the absence of demonstrable trypanosomes , probably most of these patients 
had ahead} been suffering from an undiagnosed infection at the time of prophylaxis, but 
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tb» poMjbtOtr that «a occa*fc»*l fmh fafottioo, which twd remained cryptic. mJetn fm 
occamd after prophjUra could not be rukd out. In the normal arr*, ki which th* 
pcp^tiDti w** inspected rt 2-momhly interr*!*, thi* time for 10 mcruiw do caw* wrrr 
found rtnoo* 9°1 wbo had recesred pci m rcddtoe brOikn*t» ms 100 to 550 rw» prti- 
phrrmJh- porrtn cue* w era fewnd br the cad at thi* penod wococ 772 peopk x ho bad 
rccehrtd rmjpol rwnw 1 to 2 (t>2 pa- cent.) kxJ 22 wer* found utvxh ^,407 
cocitrofa (0-9 pa cent.) There wm no mdrwcwe how at toy cryptic Wretlam Imktf 
octrurred- 

T rum trp i In 7 to 10 mottria after pmphylaxi* no orert infect km hwd occurred 
tn 1,992 pcopla i*m* pmtainkbae , four hwd occurred irt 1,209 people with tatrypol 
(P 7 per er ret.) nd +d had occurred in 1^78 control* (1-6 per cent.). Tb* frrrt raluc 
t/ pcntwTtKiwic m p*e>pfcrylwrtie and hi tup ario t u y to aittrrpeJ fct mm c wm pwl g w *n 
tbu* dcmoratrwrd, hot rt m decided that furthwT period at of wmiiij e ww* required 
to tuddrt* k»s -terra result*. and £n paroeuiar to try to determfo* whw danger if 
■cy mired form th« patttbic occurrence of cryptic mfectkiei* following proph} Uxwl. 

rrcDtXOJ AT 1 TtUL 

The normal are* ha* not been followed beyond 10 month*, and the 
pretent obaemtiom earned nut 1 year after prophylaxis concern (l) The 
Fttero area prertoualy reported on at 7 month* and (2) a large region 
m Soa and Gbant Eando chitfdomt tumwmding the Fuero area, and forming 
mth it a *olid block of country in -winch no fu3-»caJt intermediate ramirtatton* 
of the people had been carried out. In neither case had the population receired 
any further drug atace their pmphrla’ci* a rear pre-nonaly (with the exception 
of *ome 500 original control* m the M Fuero area," who rectrred pentamidine 
after 7 month* ob-temtion)- The method of examination wa aa follow* 
Ererr person wa* carefully questioned a* to hi* health, and tnv suggest! re 
rymptotm since hi* original injection crmcal gland* were felt for and a nr 
foand were purtfttired, repeat puncture* being done where more than one 
palpable gland existed two thick blood film* were m*de from ererybodr 
tinned wrth methylene blue and f i emx a , *nd examined for 15 minute* lumbar 
puncture err* performed and a C S.F cell count earned out if there ewnred the 
aflghiett indication from the hirtorr or appearance of the patient to ruggwt 
trvpanoaomum*. 

(I) Fuero Are*. 

Table I *how» the findings after 1 year It exclude* the few case* m the 
prophilirtac group* diagnosed by blood film or altered C-S.F at 7 month*, 
but include* a few uh dereloped aymptom* and aoeght adnee at tomt time 
ntermedute between 7 month* and final rrjm i ru txm. The group enmkd 
w \o prophi Lctri cotopmed immigrant* and other* who had not been present 
at tb nrn e of prophylaxis Thar penod of rerideuce in the are* prior to 
era mi nation aceraged about 6 month*. 

In addition to the people included m Table 1 there exited a group com 
pro mg the original control* u*ed for the obserratioc* at 7 month* reported 
See reerp m our previous paper (Hcantwo and HLjdtKwrt, 19+8) 
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Table I — fuero area — results 1 year after propibums 
(Percentages in brackets ) 


1 

Drug | 

Adult dose 

Population 

re-examined 

Gland 

~r 

Blood 

*r 

csr 

>5 cells 

Antrvpol 

Gramme 1 

4S0 

0 

2(0 4) 

1 (0 2) 

Pentamidine iscthionatc | 

Mg 150 to 200 

030 

0 

1 0 

■Him 


Mg 375 to 400 

580 

0 

0 

■ 

No proph\ Ia\is 

t 

— 


, 5(14) 

1 

3 (0 8) 

2(0 5) 


in our preMous paper Those not found infected at 7 months had each received 
pentamidine lsethionate mg 175 (adult dose, children in proportion to body 
weight) at that tune They had therefore been at risk for 5 months when 
re-examined The 423 people obtained for re-examination in this group gave 
no blood or gland juice positives and provided only two cases with abnormal 
C S F (0 5 per cent ) They thus served to support our previous findings 

(2) Surrounding Region 

In this region the cases found before prophylaxis more generally resembled 
the common type met with elsewhere m Sierra Leone Table II shows the 
results 1 year after prophylaxis Though no untreated controls had intention- 
ally been left in this region, a considerable number of people had immigrated 
from the surrounding country in the course of the year and had therefore 
received no drug , the last horizontal column entitled “ No prophylaxis,” is 
made up chiefly of these immigrants As with Table I, the cases revealed 
include some subjects who sought examination voluntarily at some intermediate 
period after prophylaxis 


Table II — surrounding region — results 1 year after prophylaxis 
(Percentages in brackets ) 


1 

1 

Drug ^ 

1 

Dose 

Initial 

ss % 

1945 

Population 

re- 

examined 

Gland 

+ 

Blood j 
+ 


Antrypol 

Gramme I 

3 0 

2,085 

' 2(0 1) 

0 

10 (0 5) 

H 

Pentamidine 

Gramme 1x2 

2 2 

348 

0 

1(0 3) | 

, 2 (0 0) 

lsethionate 

Mg 175 to 200 

3 7 

3,152 

I (0 03) 

2(0 1) 

1 22 (0 7) 

" i | 

Mg 375 to 400 

3 0 

1,259 | 

1 (0 I) 

0 

9 (0 7) 

No prophylaxis j 

■ — 

— 

2,024 

48 (1 8) 

4 (0 2) 

10 (0 0) 
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BLCtHKC StCIOCtM ncOfKTlAia 


The comparatively high me of peripheral infection (2-0 per cent.) in the 
No prophyhih " group b evidence tint the prophylactlcalb- treated people 
bad hero exposed to wme rnk of infection, w many of the Jmmigrvtt* had been 

myig in the region for aeveral months the same argument applies to the 
No prophyian* " group of Table I The proportion of hnmJgranu in the 
Fuero and aurrotiodmg regions combined (atrfctly * pea king, the term rmrth 
granti include* normal inhabitant* of the region who had been travelling or 
rending outude it at the commencement of the year and tome 400 labaLt 
bom during the year as vrell a* completely new arrivab from outside), b of 
importance ra tttelf. Tbe*o Immigrant* formed 25 per cent of the total m a 
block of counter about 200 mile* aquare containing aome 12,000 people Tha 
degree of coming and going is oo unusual feature for Sierra Leone and reveal* 
a man of casual rooretnent ra total also to othrT part a of We* Africa. Such 
moTcment males It dear that no area rn ordinary circumatancea can be aatra- 
factooly protected from re-introduction of the dtaeaae if h eciti n the 
tmTOtmdkng country 

StaMry of Rntht tn TVkoir Are* up ft 1 } nr In Table Nf are wm- 
mtrae-d the mfectiort* which hare been rerealed m the Fuero and rrrroundjng 
region* combined over the whole year For the take of coccmeneu, the vartou* 
doaage* of each drug arc combined mto tingle group#- It ihould be etphnned 
that the controb re-examined at 7 month* hare been included m the No 
prophylaxis ” group abo that the case* rerraled at 7 momh* in the antrrpol 
and pentamidine group* hare been added to thoae shewn in Table* [ and f L 


Tasli HI.— reran nxi aeaaoc-eprvo axcros eovajxm. 
(Cun rr-.c4*i w tb* coirrw (V I iw fjkrwn# arcptnVam.) 



Pop%Lrt*m 

) M^cBrrruOrd. 

Gland m 

Mood - 

CAF 

>3edk 


C*w»- 

grrene 

C.VTV 

tVr cmt. 

Antrrpol trwanrr 1 to 3 

i i 

T 

0« | 

17 

| 0 31 

w*. ihik too 

a «n | 

4 > 

0 OT 

4* J 

I 0 T 

No prtr^rrfcan 

a *as ! 

« 1 

$4 ■ 


P«! 


There arc certain point* which thould be emp ha d re d in regard to the 
forego in g table*. 

(1) Chung to the unnaual charaderutKa of the dbe**e m the Fuero area 
and, to « le»*er extent, m the region aurrounding it, which nude it roentable 
that a number of aubjem who were already infected at the tune of prophtbxU 
remained undetected and so received prophylactic injection, most of the cases 
ultimately diagnosed in the prophylaxis group* arc attributable to per -editing 
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infection It is even possible that all the cases revealed after pentamidine 
could be accounted for in this way some of the peripherally positive cases 
which had received antrypol were on the other hand undoubtedly new infections 
Owing to the suppressive effect of both drugs, it was to be expected that a number 
of missed cases would only reveal themselves later by the development of 
symptoms combined with an altered cerebro-spmal fluid Of the 44 cases 
diagnosed by abnormal C S F m the “ surrounding regions ” m the course 
of the year following prophylaxis, 18 (41 per cent ) gave counts of over 100 
cells, and 14 (32 per cent ) of 20 to 100 cells, thus affording an indication that 
most had long-standing infections 

(2) Results after prophylaxis are even better than appears at first sight 
by contrast with the unprotected subjects for two reasons Firstly, the latter 
had only been at risk for a period averaging some 6 to 7 months, as already 
explained, whereas the prophylactic groups had been at risk for 12 Secondly, 
the infection rate among the unprotected is very much lower than would have 
been the case if prophylaxis had not been undertaken among the remainder 
prophylaxis had the effect of putting the bulk of the trypanosomes out of 
circulation, so reducing the proportion of infected tsetse 

(3) The higher or repeated doses of pentamidine conferred no advantages 
in protection over a single moderate dose (cp Tables I and II), and we consider 
an adult dose of mg 175 the optimum which combines effectiveness with 
freedom from serious side-effects for large-scale use 

PRESUMPTIVE CRYPTIC INFECTION FOLLOWING ANTRYPOL 

It is usually impossible to decide whether a case of the disease diagnosed 
after prophylaxis in the absence of demonstrable trypanosomes is a cryptic 
new infection or a pre-existing one For this reason the following case, which 
we believe to be an undoubted cryptic new infection though final proof of the 
infection is lacking, is worth recording 

MKS, an intelligent native attendant on the staff of the campaign, was employed 
at times as a fly-bov in the course of the present work m investigating the tsetse distribu- 
tion in the Fuero and surrounding areas He was given a prophylactic dose of antrypol 
gramme 1 m February, 1946 He remained m normal health until mid-November, when 
he suffered from an attack of fever and headache, the latter symptom bemg the more 
persistent On 20 11 46 he received pentamidine lsethionate mg 150, after which his 
symptoms abated for about a fortnight but headache was complained of for a couple of 
days in early December On 23 12 46 severe headache with high fever commenced and 
did not respond to oral or intravenous quinine Temperature at first was swinging, but 
thereafter remained in the neighbourhood of 103° F Repeated blood examinations had 
proved negative and there was no glandular enlargement He received antrypol gramme 
3 on 28 12 46 and gramme 0 8 on 30 12 46, but there was no improvement 
On 1 1 47, bv which time he was very thin and ill, and his temperature still 103° F , 
l m r o C ?r C1VCd T^arsamide gramme 1 On 2 1 47, temperature was still 103° F , on 3 1 47, 
tL V in 5 cneral condition, on 4 1 47 it had returned to normal and 

ere ter remained so He received a course of tryparsamide and made a complete and 
even ul recover} From his response wnthin 48 hours of his first dose of tryparsamide 
u was impossible not to believ e that his recovery was due to this drug 


*LEETf\G *100035 1-BOrnYUMI* 


It appear* to u. exceeding probable that following antrypol prophrlm* 
m February 1546 tb* patient acquired a cryptic trypanosome Infection (from 
the arcumitmce* of hi* work and liability to infection very probably in May 
—he caught flies by allowing them to aettle and feed on him, and a fly he caught 
In May w*a later proved by feeding open merit a to be carrying Infective 
T [umbtemu), that the ungie do*c of pentamidine W November produced 
temporary amelioration, but that the antrypol given at the end of December 
had no appreciable effect — poaaibly because hi* trypanosomes had acquired 
acme rethtince to tin* drug It » unfoctimatc that owing to the mining curum- 
atanct* of hia becoming aerxmaly m in bu*h, animal inoculation or blood 
cuhurc was not earned oat neither vra* lumbar puncture performed. But 
repealed clinical examination by both of u* failed to luggest any other Infection 
and no other diaeaae was known to rxnt in the area which tvoqld hair been 
Hdy to retpemd *o dramatically to tryparaanude. 

FDttHXG* AT 3 team. 

OnginaBy in 1545, mm prophyktu had been given to the inhabitant* 
of Sea, Gbane Kan do and Mifindo chief dom» (m* map Hah D etc and 
Horarcftcct 1943). Immediately following the re -examination of Sea rod 
Gbine Kxndo a year later (there two chiefdom* contained the M Foero area 
and aurroundmg region of Tables f and II) a aecrmd mm prophyiaxti had 
been undertaken thermo, using entirely pentamidine uethiomte in « dotage 
of mg 175 but no cm miration or repeat prophvbm* of Mafindo mi earned 
out at this time. Owing to shortage of staff no further work v>n posaible in 
either of the chief do ma until the early pan 1 1549 when all three were 
re-examined under the directum of Dr I A mm now in charge of the camfWJgn, 
to whom we are greatly indebted for the 1949 bquxea *hown m Table I\ 


T i*u tV — rxcuwvc* or turirr^o inxrr ayrm u kh nnv rrwnu 
\D 3 mu um. 
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In this final examination only routine methods were used, t e , palpable 
cervical glands were punctured and if found negative blood films were 
examined, but blood films were not made on the whole population and no 
lumbar punctures were carried out However, the bulk of the cases diagnosed 
prior to prophylaxis and mdicated by the incidence shown under the second 
column had been diagnosed by these routine methods — in fact, all except some 
of those in the comparatively small “ Fuero area ” — so the reduction m inci- 
dence is very real This is the more marked in that a number of the cases 
diagnosed in 1949 were immigrants from other chief doms From the previous 
history of the epidenuc and the failure of its response to repeated surveys and 
treatment, plus the provision of dispensary facilities, it is clear that the great 
fall in incidence must be attributed to prophylaxis 

Discussion 

We believe the chief value of this report to he in its being a record of a 
long-term follow-up of a sizeable block of country containing some 17,000 
inhabitants in which the whole available population received prophylaxis Most 
other observers, eg , Van Hoof et al (1946) and (1946a), Brun-Buisson (1947), 
Fain and Mulder (1948), and Le Rouzic (1948), using pentamidine or pro- 
pamidine, have left a considerable proportion of their subjects untreated as 
controls during the period of observation, so allowing a human reservoir of the 
trypanosome to remain Our purpose was to show what would happen when 
every available person was so protected that already infected flies were likely 
to die out and the strain become lost before susceptibility to infection again 
returned Incidentally, our results indicate that m Sierra Leone there exists 
no senous reservoir other than man, though domestic animals, including cattle, 
goats, sheep, pigs and dogs are kept m most villages This indication is borne 
out to some extent by the examtnat on of blood films which have been taken 
from some scores of pigs and cattle in areas of Sierra Leone where sleeping 
sickness was endemic , only one film — from a cow — revealed a polymorphic 
trypanosome, and about a dozen attempts to infect local pigs, whose blood was 
regularly examined for some months after, by inoculation from human cases 
gave negative results Such evidence is not decisive, but strongly suggestive 
Van Hoof et al (1944), using two volunteers, have shown that infection 
can occur 10 to 12 months after a prophylactic injection of pentamidine, and 
that such infections do not appear to follow the normal course We have been 
unable to prove that cryptic infections do not occur after pentamidine, though 
no evidence has arisen in the course of our observations that they do occur 
had they done so in any significant numbers, however, it is inconceivable they 
would not have revealed themselves at 1 year by a marked increase in the number 
of people with symptoms and an altered C S F , or at 3 years through ultimate 
peripheral relapse This question could probably only be decisively settled 
by repeated intensive investigation of a number of subjects which included 


t 
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»Lrrn>c wacxtii ntonmjuct* 


blood culture, animal inoculation, and C.S.F rumination prior to prophylaxis, 
and repetition of these procedure* at interval* afterward*, on a texie which b 
impracticable in the course of a general campaign otherwise it a bnpoviJMe 
to be certain that ea*a diagnosed lubtequent to prophyiaxb do not repretent 
pre-eikung undetected infedxrruL However we think it permawUe to coo 
dude from the foregoing that the occurrence of cryptic c**e* of T yawiamw 
if indeed they do occur b not likely to be on a acale sufficient to contraindicate 
nuaa prophylaxis with pentamidine. 

From the practical point of view the nwt important desWentum tt the 
duration of protection of the great majority of subject* by one dose of pent 
amidme. If brge eomrmmhie* can be protected for 1 whole year by a am trie 
injection mm prophyten* poasesae* enarmou* practical nine whereas if 
re-examination and re-lnjcct Km were tteccsjary e v er y 6 months the procedure 
would not be nearly to practicable both because of the in created medal *t*tf 
required and of the upset to the native* ordinary avocation*— he would be 
liable to grow rertlrai under aoch repeated interference when unaware of anr 
CD no*. 

On the ban of our own anti other* recorded results we are of the opinion 
that the Rage ha* been reached when it b justifiable to u*e mat* prophvtruv 
with pentamidine m whs Me eptderma on a Urge scale with a fair degree of 
confidence, urth the provtao tbit it should be preceded by particularly careful 
dia#no*w to ductner and treat earning raw* Vie courtlier also that Weil 
African cnnornumtie* *o protected may generally be lafely kft for a i\ hole year 
after which a repeat examination should be earned out, normally followed hr 
a second nuu prophytaxj*. Such repeat examination* *hould include a tpecullr 
do*e scrutiny for subject* with roggeative symptoms or aign* m the bienct 
of penpheral trrpanoaoaie* and, if feasible, aurpected caws ihould be (urn tar 
punctured, The mcidence should then hare reached *o low ■ lend that d «*- 
penaary fodhue* or occasional sampling survey* would tuffice to ensure that an 
aenou* re introduction of infection doe* not occur \ cry possibly a few mdi 
ndual* will crop up In whom, by reason of some personal i Jto*} ncruy r 
imercurrtnt disease the pentamidine a destroyed or chmmated from the *v*tem 
much more rap dir than m others, just a* IlAtVXP>C (1940) ha* abown occur 
in the at*e of antrrpoi, but thta potaibihry abould not be gvren too much weight 
unt il proved- We are also impressed with the diversity of behaviour in man 
of the ltruns of T gwasfwm* met with in different part* of S erra Leone and 
Nigeria, and would not be surprised if sooner or later an epfdrmw: were met 
with in which pentanud tve w*» f und to protect for a much shorter oroe than 
normally \ arc Hoof et sL (1 W6o) note bow much the nature of the strain* 
they employed could nfluence the duration of protection fcrr pen tarru dine in 

guinea pig*. Fmallr it t* possible that infection* which do occur when a minimal 

amount of the drug remain* in the bodv perhaps after a year may eventual I 
grve nac to the propagation f pentamidine resmant strain*. Locsti nd 
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Yorke (1938) and Tulton and Yorke (1941) have shown that T rhodestense 
can be rendered resistant to a diamidine, though it is a slow process and the 
resistance acquired lapses with time, and there appears to be no work on record 
to indicate whether such resistance is cyclically transmissible. We consider 
that, though these possibilities should be borne in mind, in view of the great 
advantages of pentamidine prophylaxis in suitable circumstances they should 
not act as a deterrent in its wide-scale employment 

Summary 

1 This report concludes the account of a large-scale experiment in mass 
prophylaxis against sleeping sickness using chiefly pentamidine lsethionate but 
with some antrypol for comparison, and forms the sequel to a previous paper 
reporting intermediate results at 7 months in a part of the area concerned where 
an unusual type of the disease occurred These intermediate results are briefly 
recapitulated 

2 The findings at 1 year are given for the 44 Fuero area,” the subject 
of our previous report, together with those of the surrounding region The 
protected population re-examined numbered some 8,500, while 3,450 44 immi- 
grants ” who had not been protected were also examined for comparison A 
peripheral infection rate of 0 07 per cent was found among subjects who had 
received pentamidine and one of 0 24 per cent among those who had received 
antrypol, both in various doses The respective figures for subjects presump- 
tively diagnosed by a raised C S F cell count were 0 87 per cent and 0 58 
per cent Among the immigrants 2 4 per cent revealed peripheral trypanosomes 
and 0 61 per cent a raised cell count 

3 It is believed that most, if not all, of the cases found at 1 year among 
the subjects who had received pentamidine were already infected though 
undetected when they received the drug An occasional case among those 
found infected after antrypol appeared, however, to be recent 

4 The optimum prophylactic dose of pentamidine isethionate decided 
on from the viewpoint both of efficiency and freedom from side-effects w'as 
mg 175 

5 A presumptive case of cryptic infection following antrypol is described 

6 The population re-examined at 1 year received a second prophylactic 
injection at that time of pentamidine isethionate mg 175 Figures have now 
been sent us showing the infection rates obtained rather more than 2 years 
later in the two chiefdoms concerned, and also in an adjoining chiefdom which 
received initial prophylaxis only and then was left untouched for 3 years The 
overall incidence found u'as about one-fifteenth of that prevailing in 1945 just 
prior to prophylaxis 

7 The implications of our findings are discussed and various theoretical 
drawbacks to mass prophylaxis mentioned It is concluded that our own and 
others results justify the use of pentamidine prophylaxis on a wide scale in 
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*ui table epidemic* provided that apecial care i* taken to dugno»e irxl treat the 
maximum number of emtio* carer before pruphrfatu, and that at rub%eqi>etu 
exunlnatxmi a imefi i* kept for caae* whh ajjgjertire rymptoma and ngu* 
in the abtence of demonstrable trypanoaome*. We recommend in general that 
prophyiaxia ihwdd be repeated after 1 Tear followed by turmHincc through 
ocrrconai sampling lurrrr* or uatkmary ditperaane*. 
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TOXIC ACTION OF EMETINE ON THE CARDIOVASCULAR 

SYSTEM * 

m 

A D CHARTERS, m d (camb ), mkcp.dtm & h , 

I^ate Major , Medical Specialist 


It is essential, when dealing with such a widely prescribed drug as emetine, 
to acquire as much knowledge as possible about its dangers and limitations 
The opportunities offered by military conditions prompted me to perform 
these investigations, which w f ere earned out m a military hospital m Kenya 
during the year 1944 Eleven cases (ten East Africans and one Sikh) were 
examined Nine of the patients were suffering from amoebiasis and two from 
schistosomiasis wath post-arsenical jaundice An examination of each patient 
was performed before and immediately after the completion of a course of 
12 daily intramuscular injections of emetine grain 1 Nine of the patients 
were again seen after a further interval, varying from 14 to 41 days The 
investigations were as follows 

(1) Tests for interference with venous return, by means of a clinical examination 
for venous congestion of the cervical veins, oedema of the legs, enlargement of the lner, 
pulmonan congestion and albuminuria 


*1 am indebted to Professor (then Lieut -Colonel) A Kehw'ick for his valuable ad\ice 
and encouragement, to Dr (then Major) W G Hopkirk for kindly performing the 
radiological investigations, and to Majors Cam, Gellert and Wright for allowing me 
to examine their patients I am grateful to Brigadier J M Macfie, CBE.mc.ddms 
East \fncan Command, for permission to publish this article 
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(*) few cfaailwjrwi me by me*o* of *nn to tongue nunoion w hh 10 per 

Ctw. alcana rWw*t and imi to hjc* deteroikmfcni wtth 5 nW/wm of oi><t «vT ' 
mferinw of normal mEm. Th* normal trtrtti drtulaion me for ealdw* rhwtaun 
ww found by Rin (mw**d by P D lVirm, ]»t4) to b* II 3 *e«»d, (n^ from H 
a lb-5 tecoodib and lot ether 5-ft *ecT»d» (rangm* from 3 to » Baxi «mUrd 

C-C- of 20 p*T cent caknwn ihjeooat* but m thk ro o wrti t ifa o tr» unwrrfWJr np^i 
fajrvtioo of 10 per cent, tojution wo empfcrred. In order to tett iK« rfney of tbcvr 
mctbodi ih* efrrukticwi time of tw of p tn card nl effusion, nffcrnn from ctm*mb 
WWt wm ewfawtal tbc poitnt Strum «rrr !«'• .eccocb for calcium ftocoeatt 
and 7 *ecoo*l» foe ether 

(3) Blood r»m*or» narnteatWt*. 

(4) Exrnri’matxwi* for cardiac dUitruon. 

(«) CCoicmUy by p*lp*ek>o of the hwt bto «*i percaoioc of ih* cardiac 

ckiTfoen rod 

(i) RadadafpcaBy by compsniori of tracmyi of the cardiac outlaw duruar 

lOrmcif before and aflrr the coor»» 

(5) Count! of dbe rear** poW rat 

(6) E rmine toiermce tern, «hich coneittrd of WefTM* ten lien on to bench 
13 Inthr* h'qfVt. 

(7) Elect rocrrdjo^Ttphr Owtn* to aboe-tage of 6ko», (ha theta dawieal Itoeb a ere 
•loo* employed- 

The reacha «r» tabulated below 

There ni no evidence enher clmtctFlT or radtofopctliy m inr of the 
pruente, of card ac dilatation or impairment of veooua return. 


nuntnrtQN twroum.T trmt ramxr cornr. 

(V) Cncmlatim Time The arculatron time which w*» otimtted in er^+it 
duel of thtf •ervci, tru increased in three decreaaed in four and unchanged m 
one. The rendu art mcondurrre. Depending » they did on the Afrtdn * 
intelligence the te*t» were somewhat onrehable. 

(2) BhoJ Prrntrrr All 1 1 put tent* were texted. The •jitolk prewar 
fell after etnetme m ten din (by over 9 mm. in fire attri), the average fall 
bang 8 mm. and the maximum drop 24 mm The average ijTtolic prewar 
before emetine wo 128 and after theTipr 118 mm Hg The ayatolic preware 
wo naed by 16 mm. in one case, without any accompanying change in 
duatohe p rea au re. The diotoLtC pr enure dropped fa aK ease* (by over 5 mm. 
m four c**e*X the average fall being 4 mm. and wo unchanged m five o*c» 
The average dtaatnhc preaaum before and after the injection* were 79 mm 
and 75 mm, reapeetrrdy 

Srttobc + 20 

If we adopt the formula Dtaatohc (WnxL-OON I^TX the 

2 

average diastolic pressure*, both before and after the drug*, are 6 ntm aberre 
that expected for the cenreaponthnj average tyatoCc prevmre*. 

(3) Exrmu Tolrrtxct Tat Thu wa* worae m ktcd ctw* better in one 
ca*e (Case 3) (a patwnt who wo very HI with pyrexia, hepatitis and *cti' 
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Entamoeba histolytica in his stools before the injection, and whose electro- 
cardiogram improved along with his exercise tolerance and general physical 
condition), and unchanged in two cases It was not performed in the case of 
one patient who was suffering from an amoebic abscess of the liver and who 
was too ill for the test 

(4) Resting Pulse Rate This was more rapid m eight cases, slower in two 
cases (one was the toxic case mentioned above and the other patient was suffering 
from dysentery, vomiting and cough before treatment), and unchanged in one 
The average rise in rate was six beats per minute 

(5) A systolic murmur appeared after emetine in one case, and in two cases 
a systolic murmur, present before therapy, became louder after the completion 
of treatment 

(6) Electrocardiography Three cases showed slight abnormalities of the 
electrocardiogram before administration of the drug, presumably as the result 
of toxic action of the disease All three were improved both clinically 
and electrocardiographically after their treatment Thus, one of these patients 
(Case 3) who was suffering from pyrexia, hepatitis and dysentery, with active 
E histolytica in his stool, had an inverted T2 and a raised S-T interval on 
admission which had become upright and isoelectric by the end of his course 
The second patient (Case 4), who was also suffering from toxic symptoms 
— vomiting, dysentery and cough — showed flattening of T2 before treatment, 
which became upnght after his injections The third patient (Case 8) had 
flattening of T in all three leads before therapy and a more upnght T1 and T2 
after his course 

There was a detenoration of the electrocardiogram at the end of the 
emetine course in six cases (all of which had normal electrocardiograms before 
treatment), although evidence of definite myocardial disease, as revealed by 
mversion of T in all leads, was only present in one case The other five cases 
showed flattening of T in all leads (one case), flattening of T in leads 1 and 2 
(two cases), flattening of T in lead 2 only (one case), and a slightly lower voltage 
curve (one case) 

No abnormality of aunculo-ventncular or intraventricular conduction was 
observed, neither was there any interference with the normal sinus rhythm 
There was no sign, in this senes, of emetine poisoning elsewhere in the body 

SUBSEQUENT EXAMINATIONS 

Nine of the patients were re-examined later, at intervals varying from 14 
to 41 days (average 32 days) from the last injection 

(1) Blood Pressure Of the nine cases examined, six showed a nse of 
pressure, which involved both systolic and diastolic pressures in four, systolic 
pressure alone in one, and diastolic pressure alone m one The systolic and 
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dixstoGc prtaaurea rose to (or exceeded) tbe umc lot] as bcfcac treatment 
jn three ora. There wu a ntJTl prater fill (over rad .bote the drop Id 
prewrae immediately after the emetine course) in both irrtoCc rad duttofic 
pressure* la three are*, after 32, 14 wvd 16 day* rapectnclr 

The average avrtohe and diaaiohc presume* were 120 and 76 ram. rrvpec 
ttf^X * ti*e of only 2 mm. in the ayxtobc and 1 ram. In the dmrn be prevture* 
errer the average figure* at the termination of the emetine injection*. The 
abaence of a definite me In average preaaore n partly apULoed by the fall 
’ahtch occurred in the pressure* of two cue* after 14 rad 16 day* rapectirrlr 
before the c um u l a ti ve action of the drop had tone to wear off 

(2) Exerttu Tolemct Tea Seren nun were examined. There w» an 
improvement in fire cue*, to tbe tame level aa before treatment in one patient 
and to an even better degree in four Of the remaining two the teat vraa 
unchanged in ooe and i lightly worae In the tber 

(3) Rntsxf Pxh* Rdf Out of rune cue* there wav a decreut In rate 
in five exara, to the aarne Wei a* before therapy m two, aod to an even akmrr 
rale (preaumabiy doe to tbe beneficial effect of tratment) in three. The pulae 
waa unchanged in two cue*, rad wm aGghtly more raped in two c**cs (one 
patient wu auffenng from po*t arsenical jttmdtcc and urmary achktoaoadaau), 
Tbe average rate* before emetine anmedotely after the coorae and after an 
interval averaging 32 day* from the laat injection, were 80 SB, and SO beat* 
per minute respectively It w3J be arm that the average pulse rrtirroed to it* 
rate before the commencement of tratment. 

(4) Elect roc rrdtofrtfJty There wai an improvement id the electrocardio- 
grama of four of the atx cases which had deteriorated aft er the emetine injection*. 
Thus, the patient (Cue I) with inrcruon of T to le»di 1 2 and 3 had after 
41 days, acquired an upright Tl (T2 and T3 renaming atiil inverted). T1 
and T2 became upright in tbe three other* who had prenovaly ahown flattening 
of tbe*e arret Only one patient a electrocardiogram uaa worae (24 dm after 
hr* laat injection) hi* T2 had become inverted, hia Tl had become mere 
flattened and a der^j Q3 had appeared. The patient (Ca*e II) v»u tuff mng from 
an amoebic abacea* of tbe fiver which wt* being drained. lira myocirditl 
draeaae can probahlr be a ten bed to tone absorption, rather than tothe cumulatm 
action of emetine. 


DtrrTst OTODOiAGT. 

In 19-13 1 saw two patients, both of whom had been accidental!! over 
do*ed. One had received 20 gram* and the other 32 grama in crnrvmruve 
duly mtramuAcuiu injections Both pauenta were undergoing tratment for 
amoebic draemrry and both had ancyloatome ova in their Wools. The firat 
patient, a "Sytaa mure, w« aeen 2 weeks after the t emu nation of hi* 20 
injections 
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His resting pulse rate was 102 per minute , blood pressure systolic 146 mm and 
diastolic 96 mm Hg , exercise tolerance, 102/144/108, circulation time 10 seconds 
(calcium gluconate) and 4 9 seconds (ether) , no cardiac dilatation, venous congestion 
or album mu n a An electrocardiogram, performed 5 weeks after his last emetine injec- 
tion, showed a low voltage curve, no deflection m any lead exceeding 4 mm and QRS 
of lead 2 not projecting over 2 mm from the base line m any direction No other 
abnormality was present in the films A second electrocardiogram, taken 8 weeks after 
the first tracing (13 weeks after the last injection), revealed a return to normal voltage 
At this time his pulse was only 72 , blood pressure, 150/100 , exercise tolerance, 72/108/72 
The patient made an uninterrupted recovery At no time did he show any skm eruption, 
abnormality of nervous system or disturbance of gastro -intestinal function 

The second case, an African of the Acholi tribe, was first seen immediately after 
the termination of his 32-gram emetine course He had a sparsely-distributed papular 
rash on thighs, calves, chest and abdomen, accompanied by a generalised dry, scaly, 
irritating dermatitis, most marked on the extensor surfaces He was suffering from 
diarrhoea His resting pulse was 84 Blood pressure, 122/78 Exercise tolerance test, 
84/96/84 Circulation time, 12 9 seconds (calcium gluconate) An electrocardiogram, 
3 weeks after his last injection, showed no abnormality No venous congestion, cardiac 
dilatation or albuminuria There were no neurological signs No parasites found in his 
stool The patient made a steadv recovery His diarrhoea cleared up withm a week of 
discontinuing his injections and the dermatitis disappeared after 3 weeks l g3 

That considerable tolerance to emetine is possessed by certain people is 
revealed by the case of a European settler m Kenya, who reported that he had 
received over 120 injections (varying from grain \ to 1) of this alkaloid during 
the 4 years 1935 to 1939 The drug was administered in courses of 5 to 10 
injections at intervals of a few months The patient must have received an 
average of over 20 grains of emetine per year He suffered from no diarrhoea 
or other toxic sign, and no abnormality could be found on examination of his 
skm, nervous system or cardiovascular system He was probably saved from 
toxic symptoms by the intervals between courses 


Discussion 

Histological signs of myocardial damage following emetine administration 
have been provided both in man and animals (Anderson and Leake, 1930 , 
Chopra, Ghosh and De, 1924 , Hein and Vannotti, 1939 , Rinehart and 
Anderson, 1931 , Epstein, 1932) 

Several workers have supplied convincing evidence of the cardiac action 
of emetine on experimental animals Levy and Rowntree (1916) demon- 
strated by means of the electrocardiograph that overdosage of rabbits with 
emetine causes death by auricular fibrillation Boyd and Scherf (1941) studied 
the electrocardiographic changes in cats and dogs after intravenous injection 
of emetine They found that the commonest alteration was a prolongation of 
intraventricular conduction Bradycardia, prolongation of auncular-ventncular 
conduction, upward deflection of T waves (normally inverted in these animals), 
auricular extrasystoles and paroxysmal auricular tachycardia also occurred 
Ventricular extrasystoles and paroxysmal ventricular tachycardia were produced 
by advanced stages of intoxication, were usually terminal and were frequently 
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antecedent* to ventricular fibriUitioa. Cardiac dilation, expecuLiy mvobing 
tbt right Ttntncle, occurred to association nrth the widening of the xentncular 
Complex and dared op concurrently with the improvement of mtr* vent rxubr 
conducbofL The author* observed that tmce the aitcrahom which follow 
mtrrraxxr* injection* of the drug rapidly disappear there a re* ton for behertn? 
tlat these changes would not develop if an equal amount of emetine hydro- 
c blonde to subcutaneously ad mini stered. The cutmibt ve effect of the drug 
in animal experiment a proved bv Born and Scnenr 1 * observation that second 
or third injections provoked progreitirelr greater effects, even after apparent 
recovery of the electrocardiogram from the fint injection, and by the findings 
of Walt™ and KOCH (1917) who noted that dotes only ore-tenth of the 
minimal single fatal dose became fatal when repeated dad) for 3 weeks. 

When we crane to study the toxic action of the drug in man we find lew 
unanimity of optmon. Ninn (1943) states that the most dangerous and 
important effect b on the heart, in which it produces mrocardul degenerative 
changes and alterations n conductivity with a f II of Wood presume cardiac 
irreg u larity and scute dilatation a* the result of any undue effort. Many 
physician*, including CaontA and Chof*a (194^) claim that emetine li a 
cardiac depreaaent, whde CHorxt (1934) and Minor (1936) warn agamrt H* use 
in organic heart disease, Decs. and Molouic* (1947) describe rune cases of 
toxic rnanifestattoo* following emetine thccipy The dosage ringed from 
gram 7 to 22, administered over varying penodj with, Ln the case of the larger 
dosago mtermfawocs in treatment. The dosage required to produce toxic 
cardiac effects differed in each case, one patient revealing electrocardiographic 
changes after only 4 grama. The commonest electrocardiographic abnormalities 
corticated of flattening or inversion of T wares in a variable number of leads. 
Other chinges, such is alight depression of S-T segment, deep Q waves and 
W shaped QRS acre occasionally seen Tachycardia prsecordial discomfort 
dyspooe* and fatigue oo exertion tlao occurred, i*rt there wu no significant 
lowering of blood pressure or abnormality ot cardiac sue. Toxic effects on the 
neuromuscular and gastro-mtestmal aystem* genera IJr preceded the appearance 
of toxK cardiac signs. 

Bhotvn (1905), on the crtbcT hand, recording the rrsuha of emetine therapy 
on 554 cases of iraoebic dyacctcry at the Mayo efitue, found ix* a single refer 
rnce to cardiovascular disturbance. The dose which varied in mdi idual 
cases, at craped gramme 0-65 (grain 10) Onlv 16 or 2-8 per cent of the w hole 
sents exhibited an emetine reaction. Only three of the 10 resetjon* (0 5 per 
cent of the whole senes) occurred t a dose of gram 10 or leu. Daowv was 
able to find reports of only ten deaths attributed to emetine in the penod from 
1912 to 1935 Eight of th deaths had occurred after a total doaage of over 
gram 15. One of the two remaining cases w*< a child of two who died after 
ungk injection of gramme 0-02. UrUfl and \iaroyya* (1943) dramittered 
coarse of 12 daiiv intramuscular injections of emetine gram l to 14 patients 
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with 1 day’s interval after the si\th injection Electrocardiograms were taken 
before the course, after the sixth and again after the last injections No deteriora- 
tion of the electrocardiogram occurred in any case, with the exception of one 
patient who continued to suffer from dysentery and fever up to the tenth injection, 
and whose tracing at the end of the course showed an improvement on that 
after the sixth injection Hardgrove and Smith (1944) treated 72 patients 
by means of ten daily injections of gram 1, with only one serious cardiac com- 
plication, but 53 per cent of the patients developed minor electrocardiographic 
changes, the vast majority affecting the T waves, though actual inversion of 
T occurred in only 13 per cent Cottrell and Hayward (1945), employing 
a similar dosage, observed flattening or inversion of T in one or more leads in 
25 out of 32 cases 

The majority of the 11 cases described in this article showed slight deteri- 
oration of cardiovascular function after 12 daily intramuscular injections of 
emetine grain 1, the systolic and diastolic pressures being depressed in ten 
and six cases respectively, the pulse rate being increased m eight, the exercise 
tolerance being worse in seven and the electrocardiogram showing deterioration 
in six 

The discrepancy between the results of various workers probably arises, 
partly from individual idiosyncrasy to the drug, but mainly through differing 
dosages , for instance, Brown, Hardgrove and Smith, Heilig and Visveswar, 
and the author of this paper, all employed a total dosage of gram 10 to 12, with 
only minor evidence of cardiovascular impairment The toxic effects recorded 
by Dack and Moloshok, on the other hand, occurred with dosages of gram 
14 to 22 m two-thirds of their cases Napier also stresses the danger of over- 
dosage He states 11 During the 1914-18 war, the writer saw many examples 
of inexperienced medical officers giving two and even three grams of emetine 
daily for long periods and literally killing their patients, of whose fate the} 
were often quite unaware on account of the frequent evacuations from hospital 
that are inevitable m war time ” There is no doubt that the therapeutic closely 
approximates to the toxic dose An Indian Medical Gazette editorial (1943) 
states 41 The single therapeutic dose of 1 grain is, in a 10-stone man, 1 
milligram per kilo and is well within the limit of safety from toxic effects ” 
Brown’s large senes of 554 cases, with only 0 5 per cent of reactions at a total 
dosage of gram 10 or less, supports the adoption of this as a maximum dosage 
The majonty of fatalities have occurred with total dosages of over grain 15 

The factor of individual tolerance in determining susceptibility or resist- 
ance to toxic effects is illustrated, not only by three cases recorded in this 
paper, but also by Brown’s account of three patients who received grain 125, 
gram 134, and grain 180 respectively in a penod of from 8 to 12 months without 
sign of intoxication 

It is interesting to note that three of the writer’s patients showed slight 
electrocardiographic abnormalities before the onset of treatment, which 
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improved after emetine admraistmkm A similar observation wo* made by 
Houo and \ mTSWU, -who found that 34 out of 45 patients exhibited patho- 
ktgKal elect nxxrchogram* before the commencement of treatment tbe 
sbnoiitulitiej which comtsted of low Toftage curve*, flat T ■arret or rarely 
depressed 3- T segment, improved after Intramuscular emetine in 11 out of M 
exact. The explanation of these obaerratiooa aerm* to be, n the words of 
Hotjg and \uyx*wa*, u That the pontjre died upon the heart, exerted by 
the improvement of the intestinal and general condition under the influence 
of emetine, prevails over a partible negative effect on the heart muscle. There 
it no doubt that amoehtc dysentery meteasea the permeability of tbe colonic 
mucoaa to inch an extent that an amount of intestinal toxma — though not of 
amoebic ongm — sufficient to damage the myocardium enter* the arrulatroo." 

The well known cumulative effect of emetine is not ilb-Ktrited in this paper 
except perhaps br the slight fall of blood pressure which appeared m taro cases 
(Caaea 10 and 0) 14 and 16 days respectively from the term mat ton of treatment, 
and by the slight deterioration of exerase tolerance exhibited by one patient 
(Cue 7) 41 dar* after his Last injection. Such action bus, how eTer been demon- 
strated both by animal experiment, as described a bo re, and by the wort of 
Dacx and MolgtrOX, who found that the eiectxocardiognphtc abnormalities 
were not only often delayed for 1 or 2 weeks fallowing the dneontmastfoo of 
treatment (one cue i bowing the first change 3 week* after the last infection) 
but were also of long duration, per anting for periods varying from 1 to 4 months. 
Tbe cmmilatiTe action Its* been sttribued to alow excretion of the drug through 
the bdeert and intestinal tract (That and Moumjox). MaTTH (1920) found 
envtm f present in the untie GO davs after an 8-dar course of gramme CMS. 
Dace and MoLonrot suggest that the long duration of the elect rocardiographa: 
abnormalities found in their cases result* from prolonged fixation of the drug 
m tbe myocardium or actual mrocardol degeneration. In vie* of these finding* 
it is ■ delta bk that an interval of 2 or 3 mouths should be allowed to elapse 
between course* of emetine. Cnonus (1936) recommends an interval of 3 
month*. Dicx and MoLoauox adnte that a space of 1 ot 2 morale* should be 
permitted, but that if ttgmficant electrocardiogriphic changes tw other cluneal 
evidence of tonciry are observed during or after the first treatment with emetine 
hydrochloride, at least 2 months thou Id be allowed to intervene before fjrther 
emetine hvdrochlonde ts admmnterrd-~ 

9uxnuirr 

J Eleven patient* were examined before and anmediattlv after a course 
of 12 dailr intramuscular mprctiom of emetine gram 5 ^ f pstienls 

irere re-exammed after an average interval of 32 day* from the U*t injection. 

2. There was an average fall of 8 mm. systolcc and 4 mm. diaatofic 
pressure afteT the course. 
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3 The exercise tolerance deteriorated in seven out of nine cases after 
the emetine injections, but returned to the pre\ ious level in five out of the 
seven cases after a further average interval of 32 days 

4 The average resting pulse rates before emetine, immediately after the 
course and after the subsequent average 32 davs* intcnal, were 80, 86 and 80 
respectiv ely 

5 The electrocardiogram deteriorated after the injections in six cases, 
one showing inversion of T1 and T2, four dtsplaung flattening of T (in all 
leads in one case, m leads 1 and 2 in two cises, and in lead 2 only in one case), 
and one displaying a lower voltage curve Four of the patients showed an 
improvement when re-examined after the interval 

6 Three patients showed slight abnormality of the electrocardiogram 
before the onset of treatment, presumablv as the result of toxic action of the 
disease (tw r o were severely ill before the injections) All these patients improved, 
both clinically and electrocardiographically, after the emetine, T waves, w r hich 
had previously been inverted or flattened, becoming upright, the pulse becoming 
slower (two cases) and the exercise tolerance undergoing improvement (one 
case) Also of toxic origin were the inverted T2 and deep Q3 in the electro* 
cardiogram of a case of liver abscess, taken 24 days after his last emetine 
injection 

7 Two cases of accidental emetine overdosages are described, the patients 
having received grain 20 and 32 respectively m consecutive daily injections of 
gram 1 The first was suffering from myocardial disease, as evidenced b\ 
tachycardia, lowered blood pressure, poor exercise tolerance and low voltage 
electrocardiogram, all of which cleared up within 13 weeks of the last injection 
The second had diarrhoea, which ceased after a week, and dermatitis, which 
disappeared within 3 weeks 

8 The case is described of a man who received 120 injections (probablv 
over 80 grains of emetine) during the space of 4 years without toxic signs 

9 No case of cardiac enlargement, irregularity of rhythm or interference 
with conduction followed intramuscular emetine injections, though such signs 
have been reported in animals after intravenous injection of the drug 

13 The literature has been discussed 
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DtFTEMXTIAL DIAOXOtll, 

Tnchomycoala reaemble* trkhoaporoai*. The former gnea rae to #oft 
yeDcmrah excretce n ce* which *ppe*r imaDy on the hxn of the axilla and 
pubt*. Depending on a aymbwtK wocntion with coed the colour aaaumed 
by the cxcreacence may be alao red or black. Mlcroaccptc examination, boimrer 
ahowa the pretence of mycelium, wherea* in trie hoi pormu the hard orad 
nodulea cooaut entirely of »pore* apparently embedded in a cement tike 
su balance which preTent* aeparation of the aporea when com prewed under a 
cover -dip The me and ahape of the apore* vary among the different apedea 
of Tnckfuporem as occurring m vartoca countnc* and theie apeciea, according 
to Dr AM and Archibald (1923), may be differentiated ai follow* 

( 1 Sport*, polyhedral 

(f) Dittncter 12 ? to M/> found in Cofctmba* (T ftfwfon ttnocon, 
1800). 

(7) Dokwitt 3 t -I a focod In Europe (T Rabin wowrr 

18 * 7 ) 

(I) Sport*, oral mad mull 

(1) Hrphte in eu hu it* twitted like co rta cre w found m Europe 
(T m« 1 < U*wa, 1800 ) 

(7) Hjpfca* tn cokurt* r*x »o t wi ne d, found m Eirropa ( T train 
UnactD 1890 ) 

(c) Sport*, roundbh 

In rjTobioti* with cocctta found in Europe (puhao hair of dtabettc) 
(T tfyxrfUU Dc hot*, 1810) 

M octal (1944), how ever in » general account of piedra differentiate* clearly 
a further genu* of an organ bin occurring m South America which produce* 
piedra, named PudraM Irorta (Brumpt) Fcmaeka and Vr<* Lcdj 192S and he 
make* a dratmetron a* follow* 

Pnm apaf UcWifr 

CAW J mUvl' 

C Wiatw y 


Sfrrt* 

Star 

Am 

Aicmprr** 

CWfam aw -WwwrW 

•**' |» r 


ftrA-mt— Branl . 

White, cream, or bnnrn Orrjr brow n, or black 
Soft or twrd and brlttir Hard, brittle 


Rrvtirwular 

Approitmatrlj 7 ^ 


Spheral, thick -walled 
Seme 10 * to 12 *u wrth many 

knrer ceLU 


h rup*/ 
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Fig 3 — Cultures on Emerson’s agar (3 da\s) 
showing colonies of associated cocci The 
nodule on the left is beginning to sprout 





1 ig 4 — Cultures on Emerson’s ngar 
(5 da\ s) Mjcelium is sprouting from 
the nodule 




Tie 5 \ sprouting nodule remoted from 

an agar culture and viewedb) transmitted light 

Tig 0 — M>celium from a portion of the 
specimen shown in Fio 6 

To fact page 624 
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The Organism causing Tnchosporosts w Malaya 

The nodules from cases of piedra so far found in Malava ha\e shown 
polyhedral or rectangular spores (see Figs 1, 2 and 10), measuring 2 2fi to Sfi, 
with a general average of 4 ft or 5 ft for different specimens 

When the piedra nodules are placed on Emerson’s agar*, the spores sprout 
and grow luxuriantly within 5 days at room temperature (25 to 2S° C ) (Figs 
4, 5, 6, 7 and 8) 

On the other hand, if the piedra nodules are immersed in culture fluids 
for 3 days, or if they are kept m a moist chamber for a w eek or more, or, again, 
in mucilaginous proprietary hair fixatives, a senes of asci develop inside the 
nodules at regular intervals within the spore mass (Figs 9, 10 and 11) These 
asci, which measure up to 30ft in the long diameter, contain eight elongate 
ascospor es (Fig 12) 

The resemblance of the Malayan organism to Ptedrata hortai is thus 
apparent Other species of Ptedrata have been desenbed from South Amcnca, 
these being according to Brumpt (1936), P sarmcntoi , P Paraguay o and 
P venezuelensis , and which are distinguished from P hortai by differences 
either in cultural growth or in the case of P vcnezuelensts , by the formation of 
four ascospores mstead of eight 

The Malayan species of Ptedrata differs from the American P hortat in 
having spores about one-half the size of P hortai (i c , 4ft or 5/t as compared 
with 7ft to 12ft), and the name Ptedrata vialayi is therefore proposed 

NOTES ON A RECENT CASE OF TRICHOSPOROSIS 

The patient was a European, aged 27, who had spent 3 years in Malaga In Jul>, 
1949, he noticed numerous black nodules on the hair of the head These occurred only 
on the front and nght side where the hair was brushed most often He used a mucila- 
ginous hair fixative, which was frequently brushed over the affected area 

Treatment consisted m cutting away the affected hair, discontinuing the use of the 
hair fixative, washing the hair with a soap containing 1 per cent mercuric iodide, and 
applying a lotion containing salicylic acid (2 per cent ) and chlorctonc (5 per cent ) There 
was no recurrence during the subsequent 3 months 

Summary 

A general account of the hair disease tnchosporosis (piedra) is given and 
a Malayan case desenbed and illustrated This disease has been known to 
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THE CONCENTRATION OF CERCARIAE OF 
SCHISTOSOMA MANSONI FOR THE PREPARATION OF 
CERCARIAL ANTIGEN 

BY 

O D STANDEN 

{From the Wellcome Laboratories of Tropical Medicine, London) 


The development of experimental schistosomiasis during recent years has 
provided abundant material for the preparation of schistosome antigens The 
diagnostic value of the complement fixation technique and mtradermal tests 
is undoubted and the importance of efficient antigenic preparations has not 
been overlooked The three chief sources of material are infected snails’ 
livers, adult worms and cercanae, all of which provide potent antigens when 
extracted in a variety of ways In theory, the cercanae should provide the 
most specific antigens since, unlike the adult worms, they can possess no foreign 
blood-cells in the gut, and unlike the sporocysts and immature cercanae in snail 
livers they are not surrounded by molluscan tissues However, as free swim- 
ming organisms they are subject to contamination by both organic and 
inorganic matter, and it is the purpose of this paper to desenbe a method by 
which cercanae can easily be concentrated and at the same time freed from 
the majonty of undesirable substances 

The chief contaminants of a newly produced cercarial suspension in fresh 
water are snail faeces, small crustaceans, free living protozoa, rotifers and 
unicellular algae, though the faeces are by far the greatest m quantity A certain 
amount of non-living debris is also encountered Attempts have been made 
to remove snail faeces and other debris by washing centrifuged cercanae with 
saline and distilled water (Oliver- Gonzalez and Pratt, 1944) or straining the 
suspension through cheese-cloth prior to centrifuging (Bozicevich and Hoyem, 
1947) The latter found that when using this method faeces were still not 
eradicated They devised a means of narcotizing the cercanae with 10 per 
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inches of water in response to their negative geotropic, positive phototropic 
and thermotropic characters Any remaimng faecal sediment is left at the 
bottom Newly discharged cercanae will concentrate in this manner in a very 
few minutes and the lower and relatively cercariae-free layer is then run off 
Further quantities of cercanal suspension may now be added and the cercanae 
re-concentrated in the same way The final 200 to 250 c c of suspension is 
usually very dense but contains some protozoa, algae, rotifers, etc It is not 
possible to eliminate these entirely but their numbers can be reduced To do 
this, the suspension still m the separating funnel is diluted to the capacity of 
the funnel with stenle distilled water at 28° C , and separation is again made 



Fig — Apparatus employed 
for the concentration of 
cercanal suspensions 


This process of dilution may be iepeated two or three times prouded that the 
cercanae have not been allowed to expend their energy for more than 2 or 3 
hours previously, since after this time a large proportion may lack the energy' 
for rapid surface concentration This u ashing sen es to dilute the contaminating 
organisms The final separated concentrate of some 200 to 250 c c is run off 
into a graduated cylinder from which sampling counts are made and the 
approximate number of cercanae estimated by \olume 
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A PRELIMINARY TRIAL OF PALUDRINE SINGLE-DOSE 
THERAPY IN COLUMBIA * 

BY 

HERNANDO REY, 

Dtvuidrt de Malartologia , Co-operative Inter- American Publtc Health Service , 
Colombian Ministry of Health , 

AND 

JULIAN de ZULUETA, 

Imtituto de Enfermedades Tropicales Roberto Franco , Colombian Ministry of Health 


One of the main problems of malana control in the tropics is the treatment 
of malana attacks in rural areas where the population will not, or cannot, afford 
to follow a full course of treatment The Report of the Second Session of the 
Expert Committee on Malana of the WHO (1948) calls attention to the 
advantages of clinical control of malana m such areas by means of a single 
dose of paludnne Extensive work has been earned out recently in India show- 
ing that a single dose of paludnne mg 300 is sufficient m the great majonty of 
cases to control an attack of vivax or falciparum malaria Afridi (1947), in his 
review of therapeutic tnals on paludnne, carried out under the direction of the 
Malana Institute of India, suggests that a single dose of paludnne mg 300 

# The authors are indebted to the assistance of Sr Antonio Orduz, of the Roberto 
Franco Institute, and the staff of the Villavicencio Hospital, for the follow up of the 
cases reported here 
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OSCILLOMETRIC STUDIES IN NEURAL LEPROSY * 

BY 

JAMES BARNETSON, m d (Pretoria), mb, ch b (Edinburgh), 

DTM & H (WITWATERSHANd) 

Institute for Pathology , University of Pretoria 


Investigations of peripheral circulatory changes m neural leprosy have 
seldom been recorded Leitner (1938) injected radio-opaque material into 
the antenor tibial artery of a female with leprous multilations and “ mal 
perforant ” of the foot and demonstrated nchness and patency of arterial net- 
work even as far as the ulcer Faget and Mayoral (1944), as a result of 
artenographic studies in all types of leprosy, stated that arterial supply in 
extremities is not materially disturbed m neural leprosy 

Various observers (Tedesco and Mazzolenis, 1925 , Komatsu, 1937 , 
Rivelloni, 1938), by means of the capillaroscope observed various anomalies 
of skin capillaries in leprosy Fite (1941), investigating blood-vessels in various 
types of leprosy, found only one case with vascular lesions out of 11 neural 
cases examined The lesion was tuberculoid thrombophlebitis in a subcutaneous 
vein Several authors have noted hyperaemia and feeling of warmth in affected 
limbs after sympathectomy for leprous ulcerations (Osawa and Nojima, 1927 , 
Cruz, Abuel and Samson, 1931 , Black, 1933 , Marty, 1938 , Kirkaldy- 
Willis, 1945) 

In the present investigation the peripheral arteries of 37 neural lepers 
were examined by means of the oscillometer This instrument is used to 
investigate changes in volume of pulsation in limbs by measuring the amount 

* I am indebted to Dr A R Davison, Superintendent of the Westfort Leper 
Institution, Pretoria, for generous facilities placed at my disposal, and to Dr H J F 
Wood, of the same Institution, for help during the performance of the tests 
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of pulsation tnrmmtted to an «lr filled cuff applied to the limb under eurrv 
i nation. It indicates the tots! pulsation of *11 Tesset* etscompi^ed by the cuff 
The instrument a apphed lie a •phygmoraanoeneter *nd inflated The 
inicannj needle mores with each heartbeat and, a* extent of movement depend 
largely on pressure within the cuff reading* are taken at carious pr enures ia 
order to record maximal excun tons. 

The oscillometer is valuable for disgnoah of obEterative In ions of a rimes 
and arteriole* erf limbs but cannot help in differe ntiati ng various causes of 
reduced flow 

Interpretation of readings a rendered difficult br wide txrbnoos in normal 
subjects and in the same subject in different circumstances. 8.uinu (1941) 
gives the normal range in regions of wrist and «nUe as between 1 and 10 . Several 
workers (At^as, 1839 and 1940 Rixtlxx, TcaTO-l and Ctrm 1944 ) compared 
readings at amt with those at ank le. Using latter m numerator and former 
as denominatesr the M oadCofuetrk index is obtained. This is usually greater 
than unity as a rteno-*d erotic disease is mote frequent and more advanced in 
lenrer than in upper extremities. The kmer limit of normal t* usually grveo 
as 0*73 

la the present mvettigxtxmt t Collen a aphygmoosdllococter was used. 
The scale uarti correspond to men. of mercury a* in a tphygmoroanometer 

ihttxju. ixvzrnacrnj- 

Thirty-seven adult ns tire neural lepers were examined, 20 classified mEo- 
Eojvcsfly or clinically as early and 17 advanced Patients were semi recumbent 
in « welbremuiated room and readings were taken at both wnsts and both 
ankles with cuff mflsted to following pressures 40, 60 SO 100 130 140, 
160 180 300 and 220 mra_ of mercury Maximal pulsations only were recorded 
and result* were as follow* 

amltiti or latrn 

In early cases the lowest reading at wrists was I 5 and at ankle* 2 5. The 
average reading t w r i sts was 2 7 and at ankles 4 All cncilkxnetnc indices were 
either mutt or over except case 97 " 6 , in which it vras 0*6 on both a de*. The 
avenge oacdloioetnc index was 1 5 right side and 1*6 left aide. 

In advanced cases the lowest reading at wrist* was 1 and at ankles 2. 
AO oscilWetnc indices were either un ty rover The aversge at wrists w. 

2 1 nght aide and ' ? *0 left wde, and at anile* 3 3 right side and 3*4 left side 
The average ostillcroctnc index was I 7 right aide and 1 8 left tide. Although 
average results in this group were slightly lower than m the early group, this 
was not const dtred significant a (a) all readings were wtthm normal Lnnu 
(i) the avenge osollamrtnc ndex tn the advanced group was not lower than 
in the early group. 
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Average 27 40 15 27 40 \ 16 


ADVANCED CASES. 


Patient Right Right Oscillometric Left Left Oscdlometnc 

number wrist. ankle index wrist. ankle index. 
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CO'tCLL’MO’r 

There a no organic ocdimon of artette* and brycr artmoie* of a. rut and 
ankle region* in neural !tpro*j Thtae finding* accord with artmographic and 
bntokrgxal finding*. 
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SKIN TEMPERATURE STUDIES IN NEURAL LEPROSY * 

BY 

JAMES BARNETSON, m d (Pretoria), mb, ch b (Edinburgh), 

DTM & H (WITWATERSRAND) 

Institute for Pathology , University of Pretoria 


Skin temperature determinations are commonly used in studying peripheral 
circulatory anomalies Skm temperature is influenced by many factors, including 
environmental temperature, posture and basal metabolism Experimental 
conditions must therefore be standardized and maintained The present study 
is concerned with reaction to the following imposed variations in vasomotor 
activity 

(1) Local warmmg and cooling of feet 

(2) Placing a hand and forearm in cold or hot water to elicit reflev vaso- 
motor changes in other limbs 

Response to Local Warming and Cooling of Feet 

Initial temperatures were recorded after patients had been recumbent for at least 
30 minutes with limbs exposed m a well-ventilated room with fairly constant temperature 
A skin temperature thermometer of light-beam galvanometer type was used and readings 
made on dorsum of great toe just proximal to nail bed When great toe w as missing a 
neighbouring digit or distal end of the stump was used 

In the first senes one foot was immersed in water at 110° to 115° F for 20 minutes, 
withdrawn, dned, and the temperature estimated every 4 minutes for 1 hour In the 
second senes the procedure was similar but the foot was immersed in ice-water for 20 
minutes 

Seventeen neural lepers, all adult native males, were so investigated, eight 
classified radiologically and clinically as early cases and rune as advanced 

The results are given m the Tables which follow 

* I am greatl} indebted to Dr A R Davison, Supenntcndent of the Westfort Leper 
Institution, Pretona, for generous facilities placed at my disposal, and to Dr H J I\ 
Wood, of the same Institution, for his help dunng the performance of the investigations- 
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54’ txts TrKrtiATtmt rrcmt* tx xtutal urtorv 

In the warming experiment* a gradual return of temperature after removal 
from the water wa Ktn. In the cooling aerie* there waa aatoaftetfity rite of 
rrae of temperature and fn aereral Instances it exceeded that Initially recorded, 
indicating vasodilatation. These multi carre* ponied cioad) to fire normal 
commit and ahowed that in the feet of neural leper*. d da lability of cutaneous 
and subcutaneous bkradrcasel* m response to local ttraiabtwn was tmfmpairtd, 
Rejltx I csodilattl tern* When a limb ia kept lmmeraed in water at 110 to 
1 15 F vasodilatation will normally take place in noo-immerted Cmb* after 7 to 
20 ntmutea (Ricucso*, 1943), The methanUm of this reflex dicttioa U still 
under dbetmton (Gibbox and La.ndu, 1932 Pirroixn, 193^ Dunirc and 
Mvcxat 1940 Rj chasm 1916 Aixjlv Buuna and Hivn, 1946), I\*rm 
blood retnrnmg from the heated limb probably forma the afferent pathway 
of the reflex arc and * pm pathetic nerve fibres to liraba the efferent. 

After 30 rnimaei mnmbency with Lenin repoord in w*H-K-ntieod nwa, tnfclat 
tanperwtum were recorded on iVjrmrm o 4 pm Io« yum prcainul to na*J-bed tM a corrr 
pewhc* poahion oo the dwroh. In ainwoce of thn* d*pt» neifffcbouriaf dibits te the 
rod of the trump were owed, Tb« caber hand and fon an a were then Inamt-vscd in icr- 
warn for 30 nwoute* and temperafcm of tha nao-immerwd hand and foot idm 
Itnmarwd hand and forearm warn then tranaferrad to water kept between J 10* and ] 15 F 
until reflex ooddatatwc *M obtained or other*** for at kwrs 1 beau 

Thirty four adult native male* were hrveatrpted, 20 classified rufioJogKaUy 
and cfimcallj at early and 14 at advanced neural lepers, Although. those with 
cfmkal cr X ray evidence of tepais were excluded it wn noted that when 
the inrttiJ temperature tm 80* F wovct response was poor It w*s concluded 
that these high initial temperature! were due to undetected sepsis, and they 
were also discarded, leaving 18 early and 12 advanced eua 

The following table* *htn» the temperature range (Iowan and hijhert 
recorded temperature*), the temperature rue and the in! err* 1 in minute* 
between time of Immeraoa m hot water and significant vaaodibtanoo or 
attainment of m a x imum temperature 

In all Dermal control* vawxE betatron began within 20 minute* and art* 
complete in 30. 

The results showed fiflure of reflex -dilatation in coo- immeraed limb* 
after tromeramg hand and forearm tn hot water The degree of failure ran 
parallel ro that of neurotrophic change (particularly bone a trophy X but thb 
correlation only held good lor group* of leper patient* and Dot for mdmdoak. 
Thua m early cave* vasodilatation wa* good but there were indmdual excep- 
tion* (9 184 thumb 9,885 toe, 9,911 thumb and toe, 9,913 thumb). Similarly 
in advanced case* reflex caaodibnalwn wa* poor but anth exception (5,881 
thumb and toe 7,018, 7 101 and 7 694 thumb 9490 toe) 

rhe degree of diminution of reflet vasodilatation coerespooded roughly 
ako to the degree of anaesthesia f I mb*, but again with exception. Some 
completely anaesthetic extrrmme* showed fairly good reflex response* and 
some partially anaesthetic hand* and feet greatly durum* bed reflex racuooa. 
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reflex vasomotor experiments 
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AH patrents erven when anaesthesia in ibn of forearm and hand mas com- 
plete complained of pain during immersion m ice witer 

Cdncudmon*- 

Dilitsbilrty of pen p hen 1 ve**ek in ocunl leper* m mportse to local 
utmuktwn u oot Impaired, 

There a failure of reflet vasodilatation correspoeding roughly to degree 
of neurotrophic bone change and anaesthesia. 

The cause of auefa failure la rrldentJv destruction of vasomotor fibres in 
peripheral nerves It) leprous neuritis. In eark case* few fibres are destroyed 
and response* are adequate. As destruction of nerve fibres progresses there t* 
increasing failure of refla raaodilatatioa. 

Anomakms reauha can be accounted for aa follows. In advanced cases 
surrmng vasomotor fibre* m*T ajkr»c aroe refier rasodibtatioo whUst occitkm 
ally ra early cases vasomotor fibre* may be affected first. M Neurotrophic ” 
changes in leprosy of course depend on more factors than nerve damage such 
ai infection, and repeated trauma in hypoaeosjtrre tissue*. 
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tinued to feed and pros until thr 2drd da\, when t hr ^ teM w 1 ahtndnued No 
further attempt was mule to rear the Ian a throughout on free Mood 

\ batch of nnppnts, fed on man until the <cc«nd moult, w is then trail * 
ferred to a diet of citrated rabbit blood Pne out of 12 were 'till feedmp on the 
14th da\ t and t vo of thc'c pupated and produced idult' In another batch 
transferred from the natural diet, three out of m\ pupated after lal inj; fi\c 
mcab of dcftbrinatcd ral>lm blood arid one of citrated Similar result^ were 
nh,ninid usmp ovahted horcc blood and apain with heparinired human blood 
\ll the iaraac weiphcd in to 2H mp at the time of tnmfcr, and the Mini\ors 
reached HKJ mp or more before the) pup tied 

I he readmes of the floor mappot to imbibe free liquid ma\ he connected 
with the form of im mouthparts 1 he few diptcrmin ht^ac which r uch 
aertebrate blood (comprising, bcsidcn Auehmcram\m members of three or 
four pcncra parisitic on voting bird in the mst) dilTcr from abnoM all Mood- 
Mjchnp arthropods in that thc\ lac! an) tubular proboscis or picrcinp stNlcts 
Auchmnomyia po^scs'cs onh the blunt mouth hools and minute inn\illan 
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rui CRoirra of a maggot crc imm ttooo 


twth cfartctmiuc of cydocrhapbou* limt. After scraping a wound hi tbe 
hoit a fkfa k do*e.?r applie* the toft bydrophiltc cuticle and can then tuck 
the blood directly into the pharmi, enhrgtnf; the wound from time to time 
by working the mouth hook* back md forth, 

Tha ttrocTure »nd mode of tucking ahow the affinity of tbe Conyo floor 
maggot to other biomfhe*. 'Ihe ! arete of and Calbpkorm can likewuc 

be fed on free blood (l lowers 1933). The urae it true however of tt k**t 
tome msecti with a ptertuig probewcu, tuch u mmquitoe* (Rcoixl, 1931 
Mattwclt 1946) 

Mj retults suggest interesting phy*iok>gical problem*. It terms not to 
hire been prevtotaly noted that the hindful of dipt era I hare rtf erred to are 
per hap* the only arthropod* which Irve upon rertebrtte blood m the growing 
but not m the reproductive stage. One won den whether they po**e*» lymbtotfc 
Kucro-organiami to supply them with growth factor* in which their diet a 
deficient, but which are thought to be required by *13 inaecta (Tutors, 1947). 
’U toe low rxtTH (1929) remarked the fact that mch rrmbwmt* are absent m 
thoae iraect* which fuck blood only m adults, but pnaent m those which take 
no other food at any *ttge of their life cycle. They aeem to be more widely 
required for growth than foe ovarian development, though in JVaSaabu the-, 
are ncc eaax ry for both (\\ lOauatVOSTH, 1939) and not all moaquitoo can 
produce nable egg* oo a diet of arrnle blood (SlATTLfOLr 1946) 

I haTc found rra record of any search for mkro-orgamtm* la a bloodsucking 
maggot. The eiCTrta of djwkwwnawyra larvae like tia»e of LataSa and C*ffl 
pAora, are nch m iranwnu, strongly indicating that bacterial decompoaiUon 
occur* m the gut, although in those genera much of rt come* from the tiame* 
themadrea ( Vi iccrLEiwomr 1939) 

While m tome inject* a aymbumt u transmitted to the intenor of the egg, 
in other* the eggshell u contaminated to that the larva becomes infected a* it 
hatche* (Tiacee, 1947) l lama v (1933) found that blowfly lame would not 
grow on tterile blood when the bring egg* had been aterilixed, where** bnw 
from umte rilne d egg* did grow slowly on the tame diet. In >trw of the feeding 
habit* of AftAmeromytMi t *eema more probable that in tin* genu* the egg w 
contaminated by the female than that the larva rebel upon picking up barren* 
from it* habitat or from the tkm of the hast. However thi* may be the floor 
maggot, which r» easily reared in the laboratory may prove to be a convenient 
subject foe studying problem* of the growth and metabofttm of Ume fed upon 
fluid* of known compotitian. 
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CORRESPONDENCE. 


FUMIGANT AND REPELLENT EFFECTS OF BHC 
(GAMMEXANE) AND DDT UPON ANOPHELES 

To the Editor, Transactions of the Royal Society of Tropical Medicine and 

Hygiene 

Sir, 

Two field workers, Gebert (1948), and more recently Gabaldon (1949), 
both writing in this journal, have suspected a repellent effect of DDT upon 
anopheles Their suspicions are supported by recent observations made by 
Mr J A Reid, Entomologist of this Institute, whose findings, summarized 
below, may perhaps be of interest to other workers in this field A fuller 
account will appear later 

Observations made at this Institute, in the field on Anopheles inaculatus* 
and in the laboratory on A vagus suggested that BHC was acting as a repellent 
at a distance Experiments confirmed this, and in addition seemed to show 
a similar effect with DDT, though much less pronounced The experiments 
also showed a marked fumigant action by both insecticides , this is well known 
with BHC , but not with DDT Indeed, several workers (Dustan et al , 1947, 
Hoffman et al , 1949) have failed to find any fumigant effect in laboratory 
experiments with this insecticide 

The experimental method was to count the number of A vagus resting 
by day on one gauze side of a small cage containing about 50 adults of this 
species, male and female, and then to bring up a plywood panel treated with 
the substance under test, to about 1 inch from the side of the cage The panel 
was held motionless there for 15 minutes and the mosquitoes then recounted 
The same thing was done simultaneously with a control cage and untreated 
panel Counts were made m this way on three sides of each cage, and the sums 
of these formed one test After testing, each cage was kept for 24 hours and the 
number of dead mosquitoes then counted The results are summarized in the 
table 
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GAPS IN THE KNOWLEDGE OF AA.WS 

3 a, 

Dr C. J HACiifc'TT’ a paper ** Gap* in the Knowledge of 5 m (presented 
to the Sev ent h Pacific Science Congress, New Zealand, 1949) published m the 
TS-vmACTKyct November 1949 was of great interest to in m Jamaica 

The gap* m our know led ge of yaw* are not rcathr as wide as the article 
would lead a* to behere however In fact, the clinical manifestations of the 
disease and its epidemiology have been surprisingly accurajeiy described by 
such writ e rs as V. JUJAii Hillaht 1-06 Tmr\Ul Dvxtr*, 1*74 to 1810 
John WnJLUioas 1817 Wlujani 5\moht 1828 Tneer* h mi 193 1 
CnAirano 1938, vrbo worked in Jamaica. The txggrrt gap m the knowledge 
of the disease waa filled when Castellant, in 1903 found the causidrc orpiwm, 
and gave it the name Sprrockmrtt (later changed to Trfpemrmm) pertew 

In 1934 while working with the Rockefeller Foundation, I pointed out 
that a warm climate and hurra ditv were the major factors m the distribution 
and spread of vaw» at anr rate in Jamaica. In addition, I renaed the name* 
given to the vanous mamfesutionj of the disease, particulariv in the secondary 
stage. Later on I had these ranoua lesion* dajarfied under the three stages 
of the disease in their moat mail sequence. Lenaro of the palm* of the hand 
and the soles of the feet were not left ancocreiited trrth the course of the 
d tsetse but were tacribed to the aeoondarv wage and late (or rather delayed/ 
secondary stage of the disease. 
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I should like to comment on each of the headings under which Dr Hackett 
states that further investigations are required 

(1) I agree that study of the antigenic characters of the respective organisms 
is necessary to give an answer regarding the identity or difference between 
the organisms causing yaws or syphilis 

R L Kahn, in America, is carrying out further investigations m just this 
direction I am informed that he has already shown that the antigenic characters 
of serum from persons of the same race infected with yaws or with syphilis, 
show distinctive different serologic patterns 

However, those workers, m my experience, who have seen a good deal 
of yaws and syphilis in the same race can readily differentiate between the 
clinical manifestations of the two diseases Most difficulty arises in lesions of 
the tertiary stage, and greater reliance has to be made on an accurate history 
This is not surprising as the tertiary lesions in both diseases represent an allergic 
reaction to the presence of a very small number, or perhaps the products from 
a small number, of one or other organism 

(2) Dr Hackett mentioned where Yasuyama (1928) found that Treponema 
pertenue survived 2 hours in human serum, but did not mention that Chambers 
(1938) showed survival up to 8 hours in serum at 84° F 

(3) Dr Hackett calls attention to the possible transmission by flies or 
inanimate objects, as did Wright in 1828 In a study for source of infection 
m 62 consecutive primary lesions, I obtained a definite history of personal contact 
during the incubation period wath infected cases in 95 16 per cent The two 
cases in which definite evidence of contact was not obtained, were of school 
children attending school, on the road to which school infectious subjects of 
yaws would be walking 

(4) With regard to observations on congenital transmission, in no case 
among 129 children under 4 years of age seen with primary and early Stage II 
lesions, was there evidence of congenital transmission (See also Chambers, 
1937 ) 

(5) Under heading Geographical Distribution, all the factors suggested 
for close study and correlation have been very closely studied m Jamaica 
Humidity was found to be the important factor (Chambers, 1938) So much 
so is this the case, that I can dme through any area in Jamaica today and, by 
observing the climatic and geological factors of the area, state w'hether there 
wall likely be any cases of yaw's in that area or not, and, if present, whether 
the incidence will be high or low 

(6) Detailed descriptions of the pathological changes in man) lesions of 
)ivs are inadequate, but this deficiency is being looked into by pathologists 
in Jamaica 
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ciObioudine, from L.D bocGe* by 1 40000 itiTbamicEnc at 37 C, for 24 
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announcements. 

NEXT MEETING OF THE SOCIETY 

The next meeting will be held at Manson House, 26, Portland Place, on Thursday , 
18th May, 1950 Professor R M Gordon, of the Liverpool School of Tropical Medicine, 
will read a paper entitled “The Problem of Loiasis in British West Africa " 

MANSON LECTURE 

To perpetuate the memory of the late Sir Patrick Manson, the Council of the 
Society has decided to establish a Manson Lecture Fund, to which subscriptions are 
now invited It is hoped to raise a sum of at least £2,500, the accumulated interest from 
which will be devoted to financing a Manson Lecture 

The Lecture will deal with some aspect of tropical medicine or hygiene and will 
be given periodically by a recognized authority The lecturer and the subject on which 
he will be invited to speak, will be decided by the Council of the Society 

The Manson Lecture will be open to all members of the medical profession and will 
be advertised in the general medical press, m which it may be subsequently published. 


MOVEMENTS OF FELLOWS 

The following Fellows from abroad have notified the Secretaries that they are 
temporarily in the British Isles Letters addressed to any of these care of the Royal Society 
of Tropical Medicine and Hygiene, Manson House, 26, Portland Place, London, W 1, 
can usually be forwarded to the home address 

To ensure the accuracy o! this list, Fellows named below are particularly requested 
to advise the Secretaries when they return to their stations abroad 


Agrawal, J P , India 
Alidina, A A , Zanzibar 
Awoliyi, S O , Nigeria 
Barnes, G T , Fiji 
Beet, E A , N BJiodesia 
Bose, P N , India 
Braine, G I H , Malaya 
Buck, S , N Rhodesia 
Bunny, A S , Kenya 
Calwell, H G , Tanganyika 
Campbell, G , Trinidad 
Chang, Hoey Chan, Malaya 
Cran, D L , Sudan 
Cooper, P R , Nigeria 
Das, S K , India 
Davidson, Ll-Co 1 T J , India 
Domaingue, F G , Mauritius 
Duggan, A J , Nigeria 
Elmes, B G T , Canada 
Garrod, J M B , N Rhodesia 
G ELF AND, M S , Rhodesia 
Goh, K A , Hongkong 
Gunther, C E M , New Guinea 
Haddow, A J , Uganda 
Hargreaves, E H , Persia 
Holmes, R E , Belgian Congo 
Howard, A C , Cyprus 
Hughes, M H , Gold Coast 
Hunter, W , Nigeria 
Jackson, Rosemary, Tanganyika 
Kelsey, H A , Nigeria 
Kennedy, Col T F , S Rhodesia 


Kertesz, A , Nigeria 
Khan, P N , India 
Kuper, SWA, South Africa 
Lever, R J A W , Malaya. 

Low, Nan- Wan, Malaya 
Lwin, R , Burma 
McKendrick, A J , Tanganyika 
Madgwick, GAS, South Africa 
Mageid, M A , Sudan 
Mok, Hing Yiu, Hongkong 
Moos, B S 

Nicholls, L , Smgapore 
Prasad, Hari, India 
Ram, J W > Burma 
Rarer, A B , Uganda 
Richardson, U F , South Africa 
Ritchie, G L , Tanganyika 
Russell, A F , China 
Seal, K. S , Nigeria 
Seevaratnam, V J , Malaya 
Sekar, S C , India., 

Simpson, T , Nigeria 

Sur, M L , India 

Taylor, Walter, South Africa. 

To, Shkj-Yuen, Hongkong 
Upton, B H B , Fiji 
Van-de Linde, PAM, Hongkong 
Wallace, R B , Malaya 
Wheaton, F L , Sudan 
Wilson, D Bag step, Tanganyika. 
Yeo, K. C , Hongkong 
Zahra, Albert, British Cameroons 
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PUBLICATIONS OF THE SOCIETY. 


TRANSACTIONS 

Subscription Forty-two Shillings per Volume or per Year, post free (six Numbers 
in each case) Single Number Seven Shillings and Sixpence, post free No 1 of each 
Volume is issued m July, No 4 in January 

Back Numbers Owing to the greatly increased demand for complete sets of the 
Transactions the stock of certain numbers had been exhausted These have now been 
reprinted, and any number can be supplied 

YEAR BOOK, 1950 

List of Fellows (with Addresses) Alphabetically and Geographically arranged The 
Society's Annual Reports, Laws, and other matter 
Price Five Shillings, post free 


MONOGRAPH 

Monograph I (September, 1936) 44 Boomerang Leg and Yaws in Australian 

Aborigines/* by C J Hackktt 66 pages, 17 pages plates, stiff board cover, linen back 
Price 5s , post free 

14 MANSON CENTENAFY” 

Proceedings of meeting at Manson House on 12th December, 1944, with coloured 
portrait, price Two Shillings and Sixpence, post free 

44 THE ROYAL SOCIETY OF TROPICAL MEDICINE AND HYGIENE n 

An illustrated pamphlet by 44 Onlooker/* describing the work and functions of the 
Society and the amenities of Manson House 

Supplied free on application to the Secretary 


Orders for the Transactions and other publications of the Society should be sent 
direct to the Secretary, Royal Society of Tropical Medicine, Manson House, 26, Portland 
Place, London, W 1 Telegrams Anopheles, London Telephone Langham 2127 
Cheques, Postal Orders, etc , should be made payable to the Royal Society of Tropical 
Medicine and Hygiene 

The Transactions may also be ordered through Messrs H K Lewis and Co 
Ltd , 136, Gower Street, London, WC1 , or any other bookseller 


ADVERTISEMENTS 

Approved Announcements are accepted by the Council for insertion in the 
Transactions, due to be published in alternate months as follows 

No 1 July 25th No 4 January 25th 

No 2 September 25th No 5 March 25th. 

No 3 November 25th No 6 May 25th 

Advertisement type area 5 inches wide, 74 inches deep (approx ) 

Half-tone illustrations — 100 screen 

Last date for receiving copy — 15th of each month of publication 

All communications regarding advertisements should be addressed to the Advertising 
Manager (S H Pilton) 
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ORDINARY MEETING 

of the Society held at 

Manson House, 26, Portland Place, London, W , 

on 

Thursday, 16th February, 1950, at 7 30 p m 

The President, 

Professor H E Shortt, c i e , m D , d sc , dtm & h , col i m s (ret ), 

in the chair 


THE THIRD ROYAL SOCIETY OF TROPICAL MEDICINE 
AND HYGIENE CHADWICK LECTURE 


CHLORAMPHENICOL (CHLOROMYCETIN) AND 
TROPICAL MEDICINE 

BY 

JOSEPH E SMADEL, 

From the Department of Virus and Rickettsial Diseases , Army Med 1 Department Research 
and Graduate School f Washington f D C 

The story of chloromycetin, or to use its genenc naiu. hloramphemcol, 
is one which illustrates the progress m medicine which sometimes results from 
the close co-operation of a number of groups of scientists from different fields 
Botanist Paul R Burkholder, of Yale, recovered the organism which yielded 
the antibiotic subsequently named chloromycetin (Ehrlich et al , 1947) , 
Bartz (1948), Ehrlich, Smith and other bacteriologists (1947, 1948), of the 
Parke, Davis Research Laboratories, prepared crystalline chloromycetin, and 
showed that it inhibited a wide range of microbial agents Investigators at the 
Army Medical Department Research and Graduate School found the new 
substance possessed marked activity against the rickettsial group of agents 
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(Smadzl mud JaCMOV 1947) and that its oml idminirtnlKHi to nun resulted 
in appreciable level* of drag fn the body fluid* without producing tone mam 
festatJona (Let rt ml I9H). An m ready in 1947 foe pragma along two 
dutm« path*. One of these the clinical application of the antibiotic to the 
treatment of infectious dneacses of man, vrilj be discussed m considerable dead 
in tin* tat The other path, the biochemical one, followed by C’aoocj and hu 
tttociite* (Co'cntocu* rt mL, 1949 Riwrtxx ft ml. 1949) led to the di* 
ttroery of the at met uni formula of the antfbvotic and to m aynthetii, fim t> a 
kboratorr feat but thortly afterward as a successful commercial method of 
production. 

The structural formula of chlocampbemcol ta rather simple. According 
to the research chemirta of the Parte Dans Laboratories, the* a the tint recog- 
ttired naturally occurring compound produced by hvmg tuaue which contain* 
a njtro group or which a a dermtire of dichkiracrtx: ickL 

The remit* of laboratory studies provided strong hope that cfalo ramp henna I 
might prore to be the specific therapeutic agent which had long been sought 
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for the rickettsial dresses. Because treatment of tha group of mfecooc* wa* 
mil relatively imaatafactory the first cfirncal triali of the new drug were made 
on patients with epidemic or endemic typhus. These initial loresngstioci 
during the winter of 1947-43 in Mexico (Smadel, Lrtw, rt mL, 1948) and 
BoBria (Pattti, rt mL, 1948) pronded much needed experience in the use of the 
drag in patient* and sustained the hope generated m the Laboratory The next 
step required a carefully controlled study in which the apparent efficacy of 
chloramphenicol la patient* with typhus freer could be critically rrahuted. 

For an investigation of this type to be successful many things are required. 
There meat be available not only adequate clinical material but also aataftetoty 
hospital and laboratory fitiCtira The Army Research group thought that 
Ruata Lumpur might provide these raamtlsh for the study of scrub typhus. 
Dt LriVTHWArrEi, then Director of the Institute for Medical Research, replied 
with ectbuasaira to oor inquiry and arrangements were completed for ■ scries 
of collaborative studies to be earned out in Malaya. I wuh that a fl su ch joint 
inreatigitiotts could be *a pleasant and prod active as these have been. 
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after chloramphenicol therapy was instituted Other manifestations of illness 
diminished at the same time as the fever, except the primary eschar which, 
required 5 days for healing It is worth directing attention to the line at the 
bottom of the chart Circulating nckettsiae were demonstrated by inoculation 
of animals with blood taken from the patient immediately before treatment, 
12 hours later while the patient was still febrile, and also 30 hours after therapy 
was started at which time the patient was afebrile and asymptomatic Other 
clinical records, to be shown later, will demonstrate this same phenomenon of 
rickettsemia unaccompanied by clinical manifestation of illness The anti- 
biotic was administered by the oral route to this patient and to all others whom 
we have treated It was our practice to give an initial dose of gramme 3 0 
of drug, and follow this by gramme 0 25 at intervals of 2 or 3 hours In this 
instance treatment was continued for a total of 5 days 

Recover}' was so rapid that it seemed unnecessary to prolong chemo- 
therapy for a number of days Accordingly, the duration of treatment was 
progressively shortened The record of Patient 29, summarized graphically m 
Fig 3, illustrates the results obtained when gramme 5 0 to 6 0 were given 
over a period of 24 hours While our group obtained satisfactor} responses 
in a number of scrub typhus patients who were treated with a single oral dose 
of chloramphenicol gramme 4 0, we were not bold enough to recommend 
such a procedure for general use Subsequently, Captain Giles and Major 
Symington (1949), of the Military Hospital in Malaya, employed single 
3 0-gramme oral doses of the antibiotic in 13 soldiers with scrub typhus and 
found this regimen to be adequate 

The results obtained in the first 30 patients with scrub typhus who were 
treated with chloramphenicol are summarized in Fig 4 along with correspond- 


Table I — Scrub Typhus Patiests, Kuala Lumpur 1948 



Treated 


Untreated 

Number of patients 

30 23 males 


19 16 males 

Da\ after onset recipe begun 

7 females 

3 to 1 1 A\ erage 6 2 

3 females 

Last febrile da> of illness 

4 to 12 

7 4 

12 to 31 An erage 17 1 

Duration of fever after recipe begun 

6 to 90 

31 8 


(hour) 



1 

Day after onset discharged from 

14 to 23 

17 S 

17 to 51 An erage 29 9 

hospital 




Complications 

0 


1 parotitis 1 pneumonia 

Deaths 

0 


1 17th da> 

Month of onset 

March-Sept 


Feb -June 


Fig 4 — Summary of results in first senes of 30 treated cases of scrub tophus (Reproduced 
from SM\Da, Woodv, \rd Ley A Lewthw aite / cltn Invest 1949) 
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,rr *‘. «vd thete were usually heavily infested with vector mhe*. Finally the 
TrombtatU *k*mi ah and T ittinuu collected from these wild rata were known 
to harbour A (a/nr^»;k. The mfeettoo rate among the rtute* wrt 
undoubtedly high since m » number of instances pools of lew than 25 T omhc*l* 
yielded strains of rickettuae when inoculated into tnke. 

The result* of the first chemoprophvbctic field test are summarized in 
F*£ 5 Seventeen of the 24 volunteer* in the control group developed scrub 
typhus between tbe 12th*nd21*t day* after initial capo* are in the infected ares*. 
These persona were promptly admitted to hospital and green » pen 5c tbenpr 
Each lndmdual was subsequently proved to hare suffered from scrub typhus 
by the demonstration of the presence of nek et tv-mu daring the fehrit penod 
or by the development of a positive Weil Fefix reaction d onng- cunrahsoeDce 
or bv both pcoceduret. 

The 22 member* of the teat group remained well throughout the period 
of prophykn* and for the following week. At thl* potnt, on the 2Sih day 
after initial exposure we congratulated otiTaefres on a successful experiment 
and dismissed the volunteer*. To our chagrin 3 days later scrub typhus began 
to appear among the mem ben of the test grorep And within the week, 12 of 
the 22 persons who had recenvd chemoprophylaxis sere admitted with scrub 
typhus. The disease in these persons differed in unit one rr*pect from that 
previously observed in member* of the control group*. \ooe of those who 
bad received prophvlaxr* developed pnmary eschar* nhcres* almost 30 per 
cent, of the controls showed tha kaxm. 

Four addhtwrsai chemoprophyUctsc field trial*, each patterned after the 
first, have now been completed. While each provided some information, only 
the first and third were very fruitful (Sxmdwl, Ttuca ft *L 1M9 1950). The 
other* failed to answer certain of the specific questions under tnrestifatxro 
because of the low infection rates among -oluweers of the control groups. 
Nevertheless, these failures provided definite information cm the epidemiology 
of the disease and on the ecology of the vector mites. 

[he results of TnaJ 3 dearly indicated that cberooprophybin of scrub 
tvphu* could be attained. In this instance chloramphenicol was given in 
weekly oral doses of gramme 4*0 for a period of 4 or 8 weeks after the volunteers 
had been exposed for 6 da vs n hypercodertuc areas f scrub typhus. The 
data presented a Fj 6 abovr that 13 of the 18 members of the control group 
developed scrub typhus between the 10th and I4th days after uutu) exposure 
Wunteer* m Group II recei ed total of 4 aeeklv doses cf drug beginning 
rt the end of the exposure period. Member* of Group III were gi'en total 
of 6 weekly doses of drug the first of the serves being administered 4 dan 
after the Last exposure m the field. Among the 31 volunteer* who rren vd 
prophylactic chloramphenicol only one developed classical scrub trphrn and 
required hospital detention during the period of administration Lquafiy 
important, none of the remaining 30 volunteers de loped cl tucal d sease after 
the course of prophylaxis mas completed. 
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Even though 30 of the volunteers in the prophylactic groups of Trial 3 
were not in hospital, many of them displayed evidence of smouldering infec- 
tion During the tune when prophylactic doses were given, a number developed 
eschars of scrub typhus and almost half had short intermittent periods of mild 
fever which lasted for a day or so These febrile episodes usually occurred 
about the time the next chemoprophylactic dose was due, and the temperature 
promptly returned to normal shortly after the drug was given During these 
mild febrile phases, while the patients were still afoot, the majority of the 
volunteers m the prophylactic group, who were tested, were found to have 
rickettsemia Furthermore, OX-K antibody titrations, which were done on 
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DAYS AFTER INITIAL EXPOSURE 

Fic 6 — Chemopropln lactic effect of chlororaycetm agnnst scrub tvphus in \oluntcers 
Tml No 3 Kuala Lumpur December, 1 94S 

specimens of sera taken before the experiment and after the end of the test, 
retealed that significant amounts of OX-K antibodies de\ eloped in about 
two-thirds of the test \ olunteers Thus, the infection rate in the volunteers 
who received chemopropht laxis was about the same as it was m the control 
group 

Such experiments as those mentioned indicate that the chemoprophylaxis 
of rickettsial diseases is feasible However, the general usefulness of tlus 
preientne measure is limited by practical considerations At the present time 
it would find its mam application in protecting mihtars personnel or certain 
plantation workers who are heavih exposed to scrub typhus for definite periods 
of time Chcmoprophy laxis of rickettsial diseases probabh has no place as a 
public health measure at the moment in the United States or in Europe 
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^ cm will recall that vaccination against acrub trphus a unsatisfactory 
The succestful chemoprophylaxis and treatment of scrub typhus opera up c 
new s venue of approach foe regularly inducing active immunity rguort this 
dbeue ia human, being*. It h now per hips feasible to Immaruxt people br 
inoculating them with a bring attenuated strain of R. tsulstpaKuda and to prevent 
the development of cEmcal disease br the proper rttetiwpropbylacttc admlnls- 
t rati on of chloramphenicol. We intend to investigate this subject m the near 
future. 

n»e chemoprophyiactk trials mired!* provided new information on the 
boat pirrute-drug relationship (SitiDEL, Bailet and D inters, 1950). Thu 
concerned the occurrence of relapae* of acmb typhus in about half of the 56 
volunteers who had contracted scrub tvpbu* and who had apparent hr rapooded 
satisfactorily to apectfic therapy It should be emphasoed that thia pheno- 
menon of recrudescence had never been observed in patient* wbo acquired 
acrub tvphu* during norma] occupational dime* thta » a true nres peer ire of 
u bother they suffered the full-blown disease under symptomatic treatment or 
an abbreviated HI ness under chloramphenicol therapv The relapses almost 
invariably occurred during the second week after onset of disease Furthermore 
the avenge intern! between the tint doae of drug giren for the initial attack 
and the recurrence of fever vraa approximate!* 7 Am. 

Such recrudescences of acrub typhus in volunteer* were promptly controlled 
when another course of chloramphenicol was given. Fig 7 summarize* 
graphically the record of one of the patients whoae findings illustrate this point. 
Numerous factor* nhich might contribute to the relapses acre considered and 
some were investigated other in the vruds oc to the labors tor* The immtdute 
problem was solved rather simply however bv giving ■ supplementary doae 
of chloramphenicol as a prophylactic measure at about the time when a relapae 
vu to be expected 

The record of Patient 143 illustrates an instance in which the supple 
mentarv doae of drag vr*s given *t an opportune time. The patient on asym- 
ptomatic and afebrile on the ninth da* after onset of disease when 
chloramphenicol gramme 443 were administered. Nevertheless at this time 
he had demonstrable R. /ntfinyaaumb in his blood, ft may be tated wrth 
aasu ranee that this volunteer was in the initial stage of a relapse when the drug 
was given and that clinical disease was suppressed a* a result of treatment. 

We acre nos alwrvs so lucky in our selection of the time to gr » r the supple- 
mentary drug Patient 539 whose record a presented in Fig 9 i Rust rales 
such an instance Here t naa planned to grre the suppressive therapy oo the 
morning of the ninth day after onset of disease. Through an error this dose 
was not administered until the evening and at that time the patient had a 
moderate elevation of temperature and some cocstitutionai reaction. One 
might say that the result was tberape tic rather than prophylactic \t any 
rate the relapae » a ripidlv controlled 
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MODE OF \CTION OF CHLORAMPHENICOL IN SCRUB TYPHUS 

Many of the observations discussed early in this report have provided 
insight into the mode of action of chloramphenicol It might be desirable 
at this point to review these data and to supplement them with observations 
from the laboratory 

All information pointed to the fact that chloramphenicol has a nckettsio- 
static action and not a nchettsiocidal one Thus, active nckettsiae continued 
to circulate in the blood of patients for an appreciable time after treatment w^as 
begun Moreover, nckettsemia was demonstrable in ambulatory volunteers 
during the course of chemoprophylaxis Furthermore, certain patients, i e , 
volunteers m control groups who contracted scrub typhus, suffered relapses 
after an interval of apparent cure And finally, the volunteers who received 
chemoprophylaxis for only 2 weeks after exposure came down with full-blown 
scrub typhus a week after the drug was discontinued It was clear that chloram- 
phenicol per se did not eliminate the nckettsiae from the patient Expenmental 
studies corroborated this (Smadel, Jackson and Cruise, 1949) For example 
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mice infected with Jt tsMtnftmaki tod treated dady with full thenpeatk 
doaes of chi on mpbemcol for a period of 3 moot hi, »ttU harboured nckrttwae 
in their tmue*. In vitro tntj provided additional evidence. R. tMs*£*Mmh 
vra* unaffected br making in solutions containing ten tmtea the maximal coocen* 
tret ion of chloramphenicol attained in the blood of patienti. 

The evidence which pointed toward the idea that chloramphenicol (op- 
pressed the nraffipfication of mkettaaae a *o condtaare that I shall not reiterate 
the finding* or augment them with laboratory experience. However there U 
an intriguing question \rtueh concern* the duration of the itfppresam effect 
Why does a angle dc*e of drug suppress Hi meal sign* of disease for approxi 
matdy a week ? The figure of 7 days is taken from the observation* on rrlapte*, 
on the onset of clinical disease In rolunteer* who received the thort course of 
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prophylaxis, and on the mild cyclic fevers in the ambulatory volunteers who 
received drug weekly in the long course of prophylaxis The 7-day period of 
suppression is an average, actually the extremes were 5 to 11 days Chloram- 
phenicol is rapidly excreted from the body and is no longer detectable in the 
blood 24 hours after a single oral dose of gramme 3 0 to 4 0 Therefore, the 
persistence of appreciable amounts of the native antibiotic cannot account for 
the prolonged therapeutic effect There are a number of theoretical possi- 
bilities which might be considered m explaining this prolonged period of 
suppression, but in the absence of any factual data it appears fruitless to discuss 
them 

The observed 7-day period of suppression of clinical signs of scrub typhus 
which results when chloramphenicol is given can be used as a cornerstone to 
explain the occurrence of relapses m treated volunteers with scrub typhus, and 
their absence m treated patients who had acquired the disease under natural 
conditions Uncomplicated and untreated scrub typhus characteristically runs a 
14-day course Rickettsemia can be demonstrated regularly during the first 8 or 9 
days of the illness and in some instances as late as the 11th day Therefore, 
it would appear that the immune mechanism of the patient begins to become 
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dfectrre during the mid-portion of the second week of Ulncsa *cd that tlw 
factor* of romance gam the ascendency over the rickettsial agent by the Mth 
day Patients with the natural dweaac often ate not available foe treatment 
dunng the first week of illness. Indeed, the mean nfee foe the day on which 
therapy was begun in 43 auch patient* was 7 1 In contrast, the mean day 
oo which treatment of the 62 volunteer* who contracted acrub typhu* ana 
rtaned waa 3-1 If the suppressive effect of specific therapy last* for 1 week, 
ft would be expected that moat of the natural case* and few of the to hi nicer* 
would hare acquired adequate immunity before the dray effect was lost There 
ire a number of factor* which undoubtedly contribute to the phenomenon 
of rclapaes in volunteer*, but the simple explanation Just prm probably mdudes 
two of the moat important of these. 

One might logically ask at this point why prophylaxis must be continued 
for 4 week* after exposure when 2 doses of drug properly » paced, arc adequate 
to control the initial disease and suppress tbe impending relapse m expewed 
volunteer* who derdcrp dirties! disease It is mv op Woo that the answer b 
probably to be found m the qualifying phrase ** properly spaced. ** Perhaps 
an appreciable amount of rickettsial ant i fen u required in order to obtain an 
immune response adequate to control the infection. If such a the case, then 
the necessary stimulus may not be obtained when one induces an almost 
complete suppress ton of growth of /?. tndsinymwih Perhaps the organism 
must at times ahp out from under the oppressive effect of the drug and undergo 
some multtphcatkrn ta order to provide the required amount of antigen. Such 
an hypothesis may be untenable tomorrow however it at least recognises that a 
ddicate balance exists between the host, the organism, the drug, and the immune 
state. The reeoprtmon of auch a balance appear* necessary 

Thr* relatively long dacuasion on the mode of action of chbcampberucol 
m scrub typhu* leads up to a simple conclusion. Chloramphenicol does not 
“cure the patient m the sense that it destroy* the nckcrtstac instead it 
suppresses the multiplies tion of the organism while tbe patient develop* his 
immune and defence mechanisms in the usual way and these control the infection 
permanently 

Before leaving the subject of mechanism, it might be noentioced that we 
considered the possibility that chloramphenicol might have a direct detoxifying 
effect oo the toxm of It tntfraycwwfa but we were unable to produce open 
rnvntil evidence to support auch an idea. 

The title of this talk rs concerned with chloramphenicol, but it ahooid 
bo pointed out that aureomycm produces the aante therapeutic result* in this 
disease aa doe* chloramphenicol (Smaukl, Bultt and D inters, 1950). Both 
drugs result m equally rapid defervescence. Relapse* hare not been observed 
in the rather amah group of peraom with naturally occurring acrub typhu* 
who received aureomycm but hare been seen In volunteer* who contracted 
the disease These relapses were amenable to treatment when lureocnyon 
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tht dmp durtng the leeund week. However CMemaBr wmiUr rouJti were 
ob< lined irreapectire of whether therapy given rtiaSnclr e*rlr or relatively 
late in the chime 

AG of the idults with typhoid fever received a initial on! dcK of 
prtroroe 3-0 followed by Rramrne 3-0 duly iimB the temperature became 
ooraul, md then by gramme I -0 or 2-0 daily for a ramWe perwd of time 
The fim patient* were Riven the total dailv imoiuu of drug in divided dcwi 
« 2 or 3-Hour imemb while the fever peroued, and at 4 * to 6-hour rnterrab 
thereafter 



It b now evident that a number of the patient* *een earli n the *tudr 
r red red inadequate treatment. The graphic recced of Fatten! <k- vhtmn in 
Fij 11 iGuatrate* the u*ual comae of tbaeaie in the tora patient* w ho *u tiered 
a rdipae of typhoid fever Patient 6 responded attitfactorily to the courae of 
chloramphenicol winch waa begun oa the 1 2th day and ttepped on the 19th 
Headache fever and bacteremia reappeared on the dirt day which *u 18 dm 
after the patient had become afebrile and 12 dir* after the U*t doae f drug 
Another courae of chloramphenicol wu preacribed the paoent responded 
rapidly and made an unrremfu] rrcorrrv Among the aeven patient* m thia 
group, the relapse* occurred 8 to 10 day*, avenge 11 after therapy wa* (topped. 
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Or, stated another way, these episodes began between the 26th and 44th days 
average 32, after onset of disease It is worth mentioning that the strains of 
S typhosa recovered from the blood stream of patients during the relapse were 
as sensitive to chloramphenicol as were the organisms isolated before treatment 
was begun 

When it was suspected that the high relapse rate was due to inadequate 
treatment, and when sufficient chloramphenicol became available, the course 



Fic 11 — Patient 6 — following apparent recovery the patient suffered a relapse of 
typhoid fever which responded when chloramphenicol was again administered 
(Reproduced from Woodward el al , J elm Invest , 1950) 


of therapy was gradually prolonged The data on 44 treated patients, sum 
manzed in Fig 12, indicate that a high relapse rate may be expected if the d 
is given for 8 days or less and that few relapses may be encountered if it ]3 ^ 

for 14 days (Smadel, Woodward and Bailey, 1949) It is still too j ven 
set a standard schedule for treatment of typhoid fever However the ^ t0 
employed by our group in Malaya (Smadel, Bailey and LEWTinvAlTE^lQTn 
was as follows an initial oral dose of gramme 3 0 or 4 0 was given f 11 
by gramme 1 5 at 12-hour intervals during the febrile period, then ° ° We< * 
1 5 in a single daily dose for 7 days, followed by gramme 1 d'daily ft 6 
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OlLORAMMlLIKOL (C111 DBOUYCrrTV) A>'D TIO/TCVL IttDmXt 


Mth day More recemly Dr 1 E Woodwaud d nlcun of our group and 
aenior author of our firat report* on typhoid fever ha* etnpioved mtemipted 
treatment aomewhat analogouj to that tried to prevent relapK* in the volunteer* 
with aerttb typbui The firrt 5 day* of thx* regimen are nmflar to that yurt 
mentioned, the diug ta then omitted for 5 day* after which the anginal courac 
ta repeated. He obiereed no rebpaei in the eight American* with typhoid 
fever vrho were maintained on this regimen. 

Chloomphemcnl therapy ha* not eliminated the tu o common com plication* 
of typhoid fever which are mteatioal haemorrhage and intntmil perforation. 
If one recall* the typical tvphoidal uker of the fleum with the entire macma 
» toughed off and the necrotizing pnoceaa extending into and at tune* through 



T» 12.— JUlroae o / rdifsa oi rypiy^d tnrr u> qrf tnanoear (Jlrpraitw rd froe* 

ts.ua. BuuV* Uvnmm, ^ n ks 1 itd HS6 ) 


the mutcuLana, then one mar expect that accident* will continue until wiffiaent 
tune ha* elapaed far r e g en eration and repair of tiuaie. Haw king a urnc U 
required for auch healing in treated patient* t* unknown, hut 1 week after 
ltwimruon of therapy wxniid ppear to be aoffieseoL Four of oar 45 patient* 
had an mtemnal haemorrhage between the tecood and tetenth dav* after 
chloramphenicol wn admmutertd thu au between the ninth and 22nd 
dap of dtaeaae. In mo inwance* haemorrhage occurred before the temper atur 
had returned to normal and n the two other* within the 6m 3 day* of the 
afebrile period- 

Two of the typhoid patient* had perforation of the ntnlint fun recovered. 
Each of theae accident* occurred oq the 21« day of daeaae, whxh waa the 
third or fourth day of treatment. One pattern ra the group of 45 lumcmbed- 
He died on the ISlh day of iOnert after 4 day* of treatment. He had repeated 
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intestinal haemorrhages, intestinal perforation, and pneumonia In discussing 
these cases, it is worth pointing out that chloramphenicol (and for that matter 
aureomycin also) is extremely valuable in controlling the generalized peritonitis 
which usually follows perforation None of these three patients received the 
benefit of surgical intervention Signs of generalized peritonitis disappeared 
m 4 or 5 days in the two who survived, while in the third, who died, autopsy 
revealed only a small area of local peritonitis in the immediate vicinity of the 
perforation 

Patients with typhoid fever who are treated with chloramphenicol stdl 
require the usual isolation precautions but they are less of a menace to the 
public health than are untreated patients Urine and faeces from many of our 
cases never contained demonstrable S typhosa Some who yielded positive 
cultures before therapy did not again supply such samples after treatment 
was begun , a few excreted the organisms on several occasions during the 
course of drug or shortly afterward , several of the patients agam excreted 
S typhosa during their clinical relapses All eventually provided a senes of 
negative specimens before discharge from the hospital 

It was a great disappointment to find that chloramphenicol failed to 
eradicate the chronic typhoid-carrier state This should have been expected, 
however, in spite of the efficacy of the drug m the acute disease Chloram- 
phenicol in concentrations of a few gamma per c c in culture media will inhibit 
the growth of S typhosa , but even a thousand gamma will not kill the organisms 
The typhoid earner is, from one point of view, an immune individual who has 
settled his personal problem with the invading bactenum and the two now live 
happily together In other w'ords, the balance between the host, the parasite, 
and the immune mechanism is already established, and the added factor of a 
transient suppressive, such as chloramphenicol, is unlikely to produce much 
in the w T ay of a permanent effect on the bactenum 

It v r ould appear that many of the points mentioned in the discussion of the 
mode of action of chloramphenicol m scrub typhus are also applicable in 
typhoid fe\ er In both instances the drug suppresses the pathogen and gives 
the host time to develop his mechanisms of resistance Ultimate recovery 
results from the response of the host, not from the direct effect of the antibiotic 
on the invader 

Dunng the year and a half since the appearance of the first report on the 
specific therapeutic action of chloramphenicol in typhoid fever, the drug has 
been widely used by others in this disease In general, their experiences have 
been similar to those I have recounted 

I have already spent more than mj allotted time and have discussed in 
detail only two diseases, yet the title included the broad field of tropical medicine 
Mention must be made of the efficacy of chloramphenicol in the rickettsial 
disease, Rocky Mountain spotted fe\er, and m the venereal diseases of varied 
aetiology viz , gonorrhoea, lymphogranuloma \enereum, lymphogranuloma 
inguinale, and syphilis Similarly, the benefits demed from the drug in patients 
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arLOftA\mra(rcca, faiiosovvciroi) a'W ntoncAi utdjcixi 

with bnx*lio*u ftnd tula remit *re worthy of note. Laboratory mid-a 
th*t ft number of other infections di*ea*o of man may be helped by thu inti- 
Mot*c but chmcftl lnre*tig*tKsta retrain to be doot before eon do tic a* are 
warranted. 
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Dr R Lewthwaite I should like to thank Dr Smadel for the very kindly 
remarks that he made about the welcome we gave him I think that you will 
agree, after the masterly exposition of his subject that he has just given us, 
that our decision to receive a unit from his laboratory in Washington was fully 
justified It was not a difficult decision to make Firstly, the protocols of 
his experiments with Chloromycetin and scrub-typhus m mice and fertile hen- 
eggs, appeared full of promise, especially those recording late therapy Secondly, 
scrub-typhus had menaced the people of Malaya m the past, especially the 
planting community, and still more so the British and American armies m the 
Japanese war Thirdly, many of us here have had the opportunity to visit 
the United States, and have come back with a lively appreciation of the high 
calibre of the American laboratory workers and their unstinted generosity in 
demonstrating to us, and debating with us, not only past but also current work 
In Kuala Lumpur, at the Institute for Medical Research, we work rather on 
the fringe of the world of medical research , and I and my professional 
colleagues, 18 in number, and comprising clinicians, experimental pathologists 
and bacteriologists, entomologists, biochemists and nutrition workers, realized, 
perhaps selfishly, the immense profit that would accrue to each one of us 
academically by the presence among us of five hand-picked American medical 
research workers It took just 24 hours for a cable to go back to Colonel Rufus 
L Holt, Dr Smadel’s Commandant, extending a warm welcome to the 
project 

Concerning the clinical and laboratory data so lucidly put before us by 
Dr Smadel tonight, I can only, as an accomplice before and during the event, 
commend them to you, and note that they formed the basis of a project that 
was earned through with the speed and dynamic energy which I suspect 
compnsc Dr Smadel’s normal tempo of work. 

I should like to dilate on the many thnlls and buoyant good humour that 
punctuated this investigation , but must be bnef First of all there was the 
arrival of a huge United States Army Transport plane Five Amencan 
scientists having disembarked, one keeping a watchful eye on the world’s 
supply of chloromycetm (viz , 1 lb ), and fngidaire, hot-air stenhzers and incu- 
bators, etc , having followed, there remained, neatly tucked m at the back of the 
plane, two recalcitrant United States Army jeeps In Manila they had been 
emplaned with electric hoists m a matter of minutes But looted Singapore 
fell far short of such amenities, and eventually only girders and ropes and a 
bevy of perspiring labourers succeeded m dislodging and landing them I 
should sa> that no aeroplane was ever in such jeopardy of physical mutilation 
bj scientists as was this one , nor was scientific endeavour e\er “ grounded " 
for 24 hours for so unique a reason 

Then, m Kuala Lumpur, on the day of arnval at the laboratory, began 
a \ital 48 hours, following the administration of the drug to two patients in 
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the idjarait hrwprtil both levert aw of *cru b-typhu*. \Vh*t would fuppen 1 
If the drag fried to have any favourable effect on these two patients, then 
*» one of the American Unit remarked, that Unit would have seriously to 
consider returning there and then to the United State*. In 4S boar* the 
temperature wa* norm*] and remained no renal, and toariaty had vanished. 
Immediately came the problem of whether these patient* were Indeed one* 
of scrub-typhna. Few of u* had any doubt but recovery of the c*tml 
Rtckeitn* In the mice inoculated with blood was essential for ibsoftttc proof 
and a tense 10 day* followed. No inoculated mice ever received greater 
attention than did these. Thev duly mcttnnbed. 

Another thrill wa* the arrival in Jniy Iff IS, of a test-tube cental ru ng 1 1 25 
gramme of what wa* referred to as M a new type of Chloromycetin " which 
one or two of ua knew to have been obtamed bv aymheat*. 'The amount was 
barely enough for two patient*. These vre obtained they were two Gurkha 
soldier* mfected naturally during military operation*. Both were treated with 
the rrntbetic drug both re* ponded precue} r a* patient* treated mth the 
ferroentattoo type of drug had done. We thn* had witnessed an event 
which wa* then unique m antibiotic therapy 

A third episode which I would like to mention wa* the organization by 
Dr SiUDZL of the field trail m which Human volunteer* were erpo*ed- Thete 
comprised Ammcan*, Bntiah, "Malaya, Chinese and Indian* but the Malay* 
formed the bulk. They left at 7 o clock m the rooming by lorry for the infected 
area 13 mile* away N A.A.F I canteen* went cut with food at 11 a.m nd 
3 pm. and at 6 pjn. the motley throng returned. The ttrain oflO cao*ecutive 
day* of tropical tun wa* no tight one but the young Malay* whiled awav the time 
with tb«r guitar*, playing cards, etc and their sbtolute trust that if they 
conlrwmed the disease the drug would cure them w» testified by the considerable 
waning hats for the neat four field en pen merit a. 

There was of course more in the planning of these Sdd trail than the 
mere letting loose of volunteer* into a field. The trial* were made with all the 
precision of a scientific experiment. Thu* the two entomo legist* f the United 
State* Unit had sampled for mrte* certain selected circumscribed area* w thin 
the field by placing, over night or longer number* of while rats contained 
within suitable wtr netting danse*. These nil were then brought into the 
laboratory any mite* removed and identified, and from the speoea and number 
rt wa* poa* ble to eniure that the large multi-coloured umbrella* (turrmrrd 
from the \A-\-FI) were placed, with four olunteen beneath them. In 
heavily in/atcd area*. I might mention, in p*s*mg the enthusiast w bo tool 
~0 mrir* from hi* I hoes and put them down hi* rest ht* zeal wa* rewarded ! 
A mrte trap denied by Mr k. L. Comma, of the British Scrub- Typhus 
Unit, was also used t ipot f \ounWe areas. Another refinement came from 
cbe obsen * turns by the Loited State* entomologist* that the mrte* were moat 
active as tbe dew ua* lifting or settling and hour* were shortened accordingly 
without b*» of edect 
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Sir H cnnrd Floray It ii eery kiad of jwi to **t m«, % miter to ur some 
thuif Perhaps I tm ooc of the few people here beside* Dr*. LrvrnrwAm 
*xtd Suajjel, who hid the opportunity of aering this work. Dr LmrirwAm 
Terr krodh invited mt, cm my way hade from Australia, to ace the investlgstkms 
on *crub-tTphu» it Kuala Lumpur The skill with which thf* work wn carried 
out hai been mentioned. I can back up Dr Lcwtuwattz when he *ay* that 
the orgtnintiou of Dr Su.cn tL s party was eatrttndy good I can al*o u> that 
that of Dr Lrt'rnrTfATTx'* department was the wane. The atmosphere which 
prevailed during thi* investigation is than rated by the fact that Dr Siupel 
m known to mart people a* Joe I 

Before the work m the field could be done there waa much preliminary 
mrraugaUon by a Inge commercbl firm in the Stair*. They had the *a*mancr 
of many investigator* of it* biological properties. One commurocatwn on 
chJortrtnycrtLd imp reared me particularly there waa half a page of tdmow 
lodgements to worker* in various part* of the U S.A, to whom the eu balance 
had been tent for mveitigatioo. There wu thus * aery fine organ oca turn behind 
both the original bbomory mveatigatiana and the field tnab, whkh acts a 
finrt-dtt* example of what should be done in thi* field. If Chloromycetin had 
turned up in thia country r>o one would hare known about it* action against 
nckettriae aa there is apparently no one working on them here at the moment 
That a worth thinking oner 

One point that I had nor realised before and is hich to roe b rtty lfltereatmg 
t* that dtlc mm rerun doe* not kill but only *top» growth men of aerwtn 
bacteria. Some people hare had the r*ew that chemotherapeutic agents should 
kQt, especially bacterta. if they are to be effective but that doe* not teem t be 
the cue. I thmk, from the theoretical point of new that it ts ertraocdmanly 
interesting that the body doea a good part of the protect! re work. 

But I do not want lo waste your time I would merely like to pay ■ 
tribute to Dr Salami and h-s co-worker* *nd hare it at that 

Dr A Falls Ito* privilege and a pie* wire to jorn the prmous speaker* 
in congratulating I> Slum, Dr LrwTTtWAITE and their coPeague* on their 
iplcndid achmeroeot. Thoae of u* who are oW enough to hrre witnessed 
the amazing progre ss in our knowledge of the ferer* cf the typhua group, 
between the first and aecond World War*, arc m a pout ion to **wu the 
magnitude f this acfueicment. One need only recapjralate the many unauc 
ceuful attempts at chemotberapv of knae- borne typhu* that were made during 
the bat uar German worker* reported early during the war that tnala with 
nearly 100 different drug* including 24 sulfLonam-.de compounds gave nly 
oegame result* (WcnnJLUt, 1942). French workers in Tunis hdd the new 
that tulphapyndine was not onfv useless but even harmful (Dc*axd and Balostt 
1941) The Bntuh team at Hampstead tested some 238 drugs without definite 
sucres*, and the U.S-A. Typhus Comnuttion, of which Dr Swaml was a 
member hare not been more fortunate m their trufs. 
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said tonight is of general application I must say that I was very much struck 
by a remark that Dr Smadel made towards the end He defined chloromycetin 
as a transient suppressive, and I have a feeling that the word suppressive is 
appropriate to many, perhaps most, other chemotherapeutic agents All that 
we do by administering these agents is to interfere with or suppress the activities 
of the infecting micro-organisms, perhaps only for a short time, and we are 
dependent on the defence mechanisms of the host for the eradication of the 
infection When we apply chemotherapy we have always to look after and 
support the patient in such a manner that he himself can finally kill off the 
micro-organisms and get on with the process of repair I consider that Dr 
Smadel, besides showing us some very beautiful experiments on the clinical 
application of chloromycetin, has made a most valuable contribution to our 
knowledge of the processes involved m the chemotherapeutic treatment of 
infections 

Dr G M Findlay As the chemotherapeutic activities of aureomycin 
have been mentioned, it may be of interest to point out that aureomycin has 
a remarkable curative action m phagaedemc tropical ulcer and m secondary 
yaws, two of the most widespread and most common of all diseases m the tropics 
In tropical ulcer aureomycin by mouth causes a complete disappearance of the 
pus containing spirochaetes and fusiforms in 48 hours with subsequent bealmg 
of the ulcers In secondary yaws aureomycin by mouth produces drying up 
of the lesions in about 7 days Aureomycin by mouth is slightly slower than 
penicillin by injection but, like penicillin, it does not influence the serological 
reactions A paper by Dr Oku Ampofo and myself, giving a preliminary account 
of these investigations, is now m the press 

Professor R Cruickshank We are interested in the fundamental action 
of chloromycetin on bacteria, and we were early impressed with the effect 
which the drug seemed to have on Ps pyocyanea m chronic urinary infections, 
producing abnormal cohmal variants which could not readily be recognized 

Following these findings, Dr A Voureka has been studying the effect 
of chloromycetin on coliform bacteria When the drug is used alone, it has 
no very marked effect, but combined with the specific antiserum, bizarre forms 
are formed which behave like true mutants Since these abnormal forms would 
presumably be quickly destroyed by the host’s phagocytic cells, we must not 
judge the value of a drug by its behaviour m the test tube In the case of 
chloromycetin, its therapeutic activity probably depends to a considerable extent 
on the presence of specific antibodies, and Dr Smadel’s experience of relapses 
in typhus lends support to this view 

I wonder if he is right m his suggested explanation for the failure of 
chloromycetin to cure chrome typhoid earners The inaccessibility of the 
typhoid bacillus to the drug may be an important factor, since there is evidence 
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It mould be very tempting for me to continue to discuw thu important 
immuoofogKa! problem, bin I must resist because our President misht nop 
me aod I would lie to nt * few word* about Chloromycetin in typhoid fever 
I *m afraid the results *o far obtained m typhoid fever are leu striking 
than thowe 10 typhus fever It is true the drug has conaulerable effect on aorne 
of the comtitutKrrttl symptoms of typhoid fever and this, of course very much 
impreaaet the cfimcitn. On the other hand, the drug in the doae* used up to 
the pretent, often haa no effect, or very fit tie effect, on the excretion of typhoid 
bacilli in the faeces and af*o haa no effect on the relapae rate which a very 
high, Naturally thu aide of the picture very much Irapreaae* the bacteriologist. 

Dr SlIVDEL referred to the disappointing finding that the drag did not 
eradicate the chronic typhoid-earner atate once tin* waa established. Unfoe 
tunatdy the treatment apparently alao fads to prevent the development of 
the earner atate in a amafl outbreak rn thu country Uh year (Cacnvriiostfr 
April, 1949) affecting about 40 person* the only perautent eacreter that waa 
Identified mu one of the ferrule patient* who had rccerrtd two courna of 
Chloromycetin treatment. She has now been excreting for 9 months, and 
unfortunately she u very dcly to remain a chrome earner It b true the 
dotage employed during that trial which haa not yet been published m detail, 
wa* the ooc onguully suggested by \\oodwa*d and hi* colleague* (IfHS), 
lod this a now considered to be inadequate- In a more recent outbreak (in 
Salford, October 1949), the interrupted course* of treatment, now rtcom 
mended by Dr \\ ootrtVA.ro have been employed, *nd according to preliminary 
report* from the two bacteriologist* concerned, the effect of thu treatment on 
the excretioo of typhoid baalli wa* not better than that of the original regimen 
I may perhaps be permitted to plead wuh the distinguished chmcuna 
present hem tonight for the closest co-operation between dhuoan and patbologtvt 
in the planning of future then pent*: trials. Thu co-operation ha* not been 
very oomptcuocu m some of the paper* published in thu country yet it u 
essential for the aohition of the problem ( the chrucur earner which r* of 
paramount importance from the public health point of new 

Id con elution, I *btxdd like again to congratulate D Smidt L and Dr 

Lnmrwvrrr 
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Dr F R fertile 1 feel rt rather embarrassing to be called upon to tpeak 
here because I have no experience either of trpbus or of ehksnxnwetm. But 
] ara int mated m chemotherapy nd I think that much Out Dr Swuwi. haa 
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said tonight is of general application I must say that I was very much struck 
by a remark that Dr Smadel made towards the end He defined Chloromycetin 
as a transient suppressive, and I have a feeling that the word suppressive is 
appropriate to many, perhaps most, other chemotherapeutic agents All that 
we do by administering these agents is to interfere with or suppress the activities 
of the infecting micro-organisms, perhaps only for a short time, and we are 
dependent on the defence mechanisms of the host for the eradication of the 
infection When we apply chemotherapy we have always to look after and 
support the patient m such a manner that he himself can finally kill off the 
micro-organisms and get on with the process of repair I consider that Dr 
Smadel, besides showing us some very beautiful experiments on the clinical 
application of chloromycetin, has made a most valuable contribution to our 
knowledge of the processes involved in the chemotherapeutic treatment of 
infections 

Dr G M Findlay As the chemotherapeutic activities of aureomycin 
have been mentioned, it may be of interest to point out that aureomycin has 
a remarkable curative action in phagaedenic tropical ulcer and in secondary 
yaws, two of the most widespread and most common of all diseases in the tropics 
In tropical ulcer aureomycin by mouth causes a complete disappearance of the 
pus containing spirochaetes and fusiforms in 48 hours with subsequent healing 
of the ulcers In secondary yaws aureomycin by mouth produces drying up 
of the lesions in about 7 days Aureomycin by mouth is shghtly slower than 
penicillin by injection but, like penicillin, it does not influence the serological 
reactions A paper by Dr Oku Ampofo and myself, giving a preliminary account 
of these investigations, is now in the press 

Professor R Cruickshank We are interested in the fundamental action 
of chloromycetin on bactena, and we were early impressed with the effect 
which the drug seemed to have on Ps pyocyanea in chronic urinary infections, 
producing abnormal cohmal variants which could not readily be recognized 

Following these findings, Dr A Voureka has been studying the effect 
of chloromycetin on coliform bactena When the drug is used alone, it has 
no very marked effect, but combined with the specific antiserum, bizarre forms 
are formed which behave like true mutants Since these abnormal forms would 
presumably be quickly destroyed by the host’s phagocytic cells, we must not 
judge the value of a drug by its behaviour in the test tube In the case of 
chloromycetin, its therapeutic activity probably depends to a considerable extent 
on the presence of specific antibodies, and Dr Smadel’s experience of relapses 
in typhus lends support to this view 

I wonder if he is right in his suggested explanation for the failure of 
chloromycetin to cure chrome typhoid carriers The inaccessibility of the 
typhoid bacillus to the drug may be an important factor, since there is evidence 



that raott drug* cannot easily enter a non-ftroetwriing grit bladder such u l* 
ofim piwnt in the chrome typhoid carrier But if the drug grta *cce« to the 
ocgwtara in the pretence of antibody the pathogen ahotdd quickly be destroyed. 

One last point amcc these new antibiotics attack viruses, and probably 
b*ctcru inside cell*, one wonder* whit effect they may hare on tmue celh 
generafiy There o * need for long-term studies oa the pharmacology end 
possible injurious effect of these drugs. 

Dr Bm*dd (in rephr) I would like to thank each of the diacuaaon for hi* 
remark* they hare contributed materially to the subject renew ed thi* emung 

I wish to comment apeaScaBy on only a few of the question* which were 
raised. In ottr experience the WeQ-FeHx teat using OVK antigen, a superior 
In scrub-typhus to the complement-fixation teat employing ipeafic rickettjiil 
antigen, Among the 100-odd cues of tcrub-typhus, Including vol un t ee r * who 
contracted the disease, we wrere able to estaWbb the dtagr>o*» by isolation of 
RtckeUn* tnUn^tamtskt in approximately 90 per cent. About 80 per cent- of 
the entire group developed significant incroaea in 0\K antibody dating 
conn! eacence Slightly te»* than half of the member* of the group whose sera 
hire been employed in complement fixation testa with rickrtttu! antigen hs\e 
yielded poaftrve reactions. There are marked variation* in the antigenic cum- 
poaiiKm of different » trams of R. iruln^tmMsh This antigenic heterogeneity 
probably account* for the low incidence of positive complement fixation rear 
tiona. The problem it triH under investigation in our laboratory 

The problem of retapaei in patients with typhoid fever who were treated 
with chloramphenicol undoubtedly require* additional study However rt is 
apparent from the data presented in the text that ha importance has been greatly 
reduced «toce the recognition of the eaiue of continuing therapy for 10 days 
or ao after the pa bent become* afebrile. 

The accumulated evidence to date warrant* the following statement* about 
the development of the earner state in patients wrtth typhoid ferer who were 
treated with chloramphenicol (1) The incidence of camera t* no hjgher m 
treated patients than ra those who rccerre do specific therapy in the latter 
instance 1 to 3 per cent- of surviving patients become camera and O an 
occasional tvphotd patient who recovers after ddorarophemajJ therapy becomes 
a earner of SslrntmAU typMauL Thu*, at the present time it would appear 
that chloramphenicol neither increases the incidence of earners nor does it 
prevent the development of typhoid camera. 
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EXPERIMFNTS WITH “ ANTRYCIDE ” IN THE SUDAN 

AND EAST AFRICA 

BY 

D G DAVEY 

Impend ChtmcaX Industries , Limited , Biological Laboratories , Hexagon House , 

Manchester } 9 


The experiments described below started m January, 1948, and continued 
until April, 1949 They are concerned almost entirely with the curative and 
protective action of u Antrycide ” # (which in its early history was called 
M 7555) against infections m cattle with Trypanosoma congolense and T vivax 
An addendum to the report mentions briefly some results achieved against 
other species in other hosts A full account of the events leading to the 
development of antrycide, and of the experiments that were done with it in 
small laboratory animals, is published elsewhere (Curd and Davey, 1949, 
1950), and only those features of the early work which are relative to an under- 
standing of the field experiments will be discussed here 

The field work was made possible through the co-operation and help of 
the Colonial Office, the High Commission for East Africa and the East African 
Veterinary Research Organization, the Government of the Sudan and the 
Sudan Veterinary Service, the Government of Uganda and the Uganda 
Veterinary Department, and the Kenya Veterinary Department I planned 
the experiments, but many individuals helped with advice about local conditions 
and in the actual carrying out of the work I am indebted particularly to Mr 
J T R Evans, of the Sudan Veterinary Service , Mr R N T-W-Fiennes, 
of the East African Veterinary Research Organization , Dr E A Lewis, of 
the Kenya Veterinary Department , and my assistants, Mr H Moores and 
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rrmtntiwTi with Aimrrcroi 


MrA. S. Tatlo*, I afto acknowledge with gratitude the help which wa* 
rc«Tv«i from Dr E. G White, of the Fan African \tfemury Research 
Otptnitttoo Mr M Laxohtoof of the Kerry. \ etennary Service Mr 
IL C*tm.T Dr S.G Wtuox Mr D IIoncL-ti and Mr S G L«r» of the 
UpurKb \ etennary Service, and ray colleague Mr J & Stocajid Each 
rxpentnent tt the joint work of mpaelf with one or more of these individual*. 

Tut Pnorrann or A-VntrctDT 
The substance ha* the constitution 



where \ »Q (antryodc c blonde) or CII.SO (amrytndc roetbylsulphate). 

These two aaiti, the chloride (AIT 316* decornp ) and the met hyhuJphate 
(M-F 265-266 1 ) both of which we white crystalline solid*, are the only two 
that have been used in the experiments. They sppesr to ha e equal trypanocidal 
rctmry once they we brought into contact wrth trypanosome* but they posse* 
widely different solubilities in water which fire them different pbarmico logical 
properties The methylrulphaJe u soluble to the extent of about 33 per cent, 
in water where** the chloride a soluble only to the extent of about 0 12 per 
cent. Absorption of the two *ah* after subcutaneous or intramuscular injection 
appear* to be directly p opomonal to their solubiime* and so so* yen* ions of 
the chloride are absorbed slowly and poorly and solution* of the rDetbylaulphate 
rap idle and fairly completely Thi* wsa clear ir to be mfetred from the early 
biological experiment*, and rt has ainee been amply confirmed by Dr A. 
Srrvu ■ Colleague n these laboratories, who has crofted * method of 
estimating antrvade (Sura*, 1019), and who has followed the absorption and 
excretion of the two *ahs in laboratory animal* and in ciItc*. Snxx* (personal 
communication) ha* shown, for exam pi that a subcutaneous dose of 5 mg 
per kg of antryode chloride m cahes grre* a maximum concent ration in the 
plasma after - hour* of only about 40 pg per litre, which falls to 10 gg per 
fine With n -4 hours, whereas an eq ixakm subcutaneous dose of the mrthyl- 
aulphate gi es a maximum concentratKm n the plasma of 2,~00 per litre 
which again fall* to 10 /•£ pe litre within 24 hour*. 

TV differences in biological properties between the methyls ulphat and 
the chlond that are a consequence of thei differing sol ubtL ties may be 
summamed as follow* 

( ) A aoiorwo of the mrtbrlwJphw* a more tone than an rcpjrvsJmT «u-ifxtnion 
of the chkn-Hle »brn n j-rrm kj bcu imcwjilr or ■^UerriovruLtrlr to eurnptr mic 
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f b lW»e c4 16 wet mW»J *Jtct»oe, aerra W 10 «uc» U-c»i»* arfreted. 


Cotnmtftra toward* the end of 1947 and with the co-operaticm of the Com- 
mittee and of the Sudan Government arrangement* were made for cxperimmu 
to be done in E**t Africa and the Sudan. The reason* underlying the plan 
of the experiment* wiQ be appreciated from a atudy of Table* I and TT and 
the account of the propenkr* of antryode girt-n abort. 

tiie plan of nri rin-o nrraiittxr*. 

(i) Before going to Africa do information mj milable concerning the 
action of arrUTodc in any of the larger domeatre animal* beyond the rtauha 
of a fen’ tauerty expenmema with the chloride m cattle- Prehiomary Wor 
matron had fim to be obtained therefore, that the drug sra* actually ae*ne 
in the larger domestic * rum* La, and thia wb done in the Sudan- With the 
knowledge that the drug *oi act/ve, the experiment* were extended to Upnda 
and Kenya to embrace other at ram* and other ennronnvmul condition*. 

(u) \hbough rt wu expected, for the ro*oc* already green that the 
methrlaulphate would neld aupenor curative result*, and the chloride tupenor 
prophylactic reauh* theae expectation* had to be confirmed experimentally 
and *o both aalr* figure in all *crte» of teat*- In mroe of the earl rr test* more 
animal* reared chlondr than methybulphate because auppliea of the aoiuble 
aah were restricted during thr* penoA 

<tu) In the beginning when a at no corapamon wm bong made between 
the mrth rbulp hate and the chkmd allowance wm made for the difference 
in molecular weights by multiplying the actual weight of the mcthjbulphate 

sah by the factor I 32. Late when rt became clear that the difference* between 

tbe two ult were *o con* nimbi that a fine companion was nnecwtary the 
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practice was dropped It is indicated m the tables whether the figures given 
for the methylsulphate represent the real weight of substance or whether they 
should be multiplied by 1 32 

(iv) The literature concerning animal trypanosomiasis in Africa is mislead- 
ing m the sense that T vtvax tends to be ignored, at least in chemotherapeutic 
experiments, and consequently the impression is given that this species is of 
little consequence For example, trypanocidal substances sent to Africa for 
tnal have rarely been tested against T vtvax , and m the case of M & W 1553 
(dimidium bromide), although the drug is quite widely used in areas where 
T vtvax is known to exist, and although 5 years or so have passed since it was 
sent to the field, even yet there appears to be little, if any, well documented 
information concemmg its action on this species 

The impression that T vtvax is of small consequence is reflected m the 
early plans for these experiments Originally, in the Sudan and in Uganda, 
the experiments were planned to embrace mainly T congolense , and it was only 
after I had been in Africa for some time and realized that T vtvax was almost, 
if not equally, as widely distributed as T congolense that an attempt was made 
to set up adequate experiments with T vtvax Some information was then 
obtained concerning the action of antrycide against this species but, because of 
the delayed start, it is not so complete as that for T congolense 

One thing is certain — T vtvax is common m the Southern Sudan, Uganda 
and Kenya, and so the question of its importance must be decided by its virulence 
for domestic stock 

(v) We were committed to test antrycide in a fairly complete way against 
T evatist m camels, but for the rest our mam effort was concerned with cattle 
trypanosomiasis, and it was only as opportunity offered that infections m other 
hosts were studied Our experiments showed that antrycide could be used 
to cure camels of T evatist and also to confer a marked protection on them 
More information was needed, however, before recommendations for field use 
could be made, and so Mr J T R Evans, of the Sudan Veterinary Service, 
has extended the experiments He will publish detailed information on ill 
the experiments together, but to make this report more complete I have added 
an addendum in which the mam results with T evanst are summarized, and 
m which the results with other species are recorded 

THE CATTLE USED IN THE EXPERIMENTS 

These were of mixed origin In the experiments in the Sudan short horn 
Zebu were used , m Uganda, Ankole with some Zebu, and m Kenya a wide 
variety of mixed European breeds and also Zebu All these breeds were 
readily susceptible to infection with trypanosomes Whether or not there were 
shades of difference in susceptibility between them could not be judged because 
there were too many other variable factors in the experiments 
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CCWATIVI UrfJUUTXTl. 

Cn Una of Curt 

Everyone know* what o meant by cure, but it a almaat impassible to Uy 
davm criteria for it which are practicable and free from enbdtm. The meat 
out can do n to juatrfy criteria adopted under a particular let of circumstance*. 
In these experiment* an animal ho been ctmaidered cured if f bowing treat 
merit blood amean were con* latently negative foe 112 day* after treatment 
Blood emeari were uauaQy read daily except Sunday*. rhe great majority 
of them were thick tmeara trade from blood taken front the ear vem and stained 
by the method described by L^w* (1031). At least 100 fie kb but more often 
two or three tima thw number would be examined. In some of the opemnent* 
nxm of the apparently cured animal* were also aubmoculated to confirm their 
freedom from infection. 

On the whole, ft ts probably safe to aay that the great majority of animal* 
wttafymg these criteria, particularly thoae Infected with T ccmgofmtr were 
actually cured. Thu coodu*Km a reached from a cormidcntwxi of the follow mg 
fact* 

(i) Tbc courae of infection in animal* hanng T t'omfolrxu and left untreated 
rt, for the moat part, very constant. Of 21 animal* examined for 3 week* or 
longer (up to 8 weeka) 19 exhibited trypanoaome* m the blood every day 
Thar number ram d from about one per 100 microscopic field* (thick ruined 
amear I ; 12' objective, xfl eyepiece) to about 10 nr more per field. The 
fluctuation ts ill unrated by the following sent* of dadr reading* taken from 
a control animal in the Sudan 

5/1 1/50 1/5, 1/2, 1/2, 1 10 I <2, 2/1 1/5 2/1 1{Z 

The exceptiocu were animal* infected with the Kenya TOO strain. Doc 
sometime* gave smear* apparently free of trypanoaome* for aoeral day* on 
end and the other after a lengthened prepatent period (9 day* t dm rad f fl 
or 7) only occmonaliy ahowed trypanosomes in the blood, these oceasvora 
being sc parried hr phase* of apparent negativity lasting I 2 or 3 ueekv 

The course of infection with T rrrax i* much lew* constant. Generally 
•peak lag, phase* when trvpwrwaome* arc apparent in tbc blood ahemare with 
phases when they are not. \ njcctuwn of didy reading* from two un* retted 
annual* in the Sudan illustrate this. 


443 1U I 
+4 1 S 

443 (coord.) 
442 (cowul) 
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It appears that in ** average vrvax beha es in thr* wav but certain!* 
one and possibly two extremes were encountered in there ex pen menu. In th 


AD iMt resdinc* tb«W*fc«* th* report are rrrm m 
(VkU, thu. 1 50 EOtwru that rcstfhr «• trjfpwwwmc per 
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My own view t» that trypanosome* are praent in the fluid* of the tune 
ipaca u well m in the bfood (tha f* very eaiifr *hown to be tree in the irraD 
laboratory animal*) and that dunog the apparent negative phase of the circa 
Uting blood before a relapse occur*, the blood may actually be free 
trypanosome* and the Infection be aumvirtg in the tiwtte apace*. Tha la 
leart the mcnt no anil explanation of the following experiment!. 


Taa*X HL W ftrw r*bp«« infrtrtjQrii of T r—j tit n w and T' iit*x a q ttU. 
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*sible -^turth and sixth days after In these 

>»A on the fourtn , nv djd omftfl rs be taKen . 


JffSS^A ~ ~ „ , in these 

“,t.SS* W « , should meats be taken! I ^ 

Seated on the seven treatment fouva ^ only decided up 

(V) tViTpenod of 16 ***** 0^ had been ^S^thm about2 

experiments ^ en ment in tn r relapses occ that time 

2 first cumt--P- rfiattbem^ J s occujed ^ ma)onty of 
able time « PP nt and that _ ony that the ff q[ l6 weeks 

months after ^emed reasonable to oVcr a jg shovm in 

Consequently , , negative to all re \apses over _ prl ments with 

animals which apP^ Thc distribution^ ^ and a ll * e c ^ P nde and with 
were actua Y ^ t be relapses fro ‘ sU r s vnth antryci ^ prophylactic 

Table IV, m^ ii eCte d together because the b Relapses 

~ wtroert 

observed with congol * 156 
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Salt. 


f vivax 

of relapses vnth T congolens e 

wa v, 

— " Dl9t ribunon-v«drs after uea _ 

dumber of \ > "i 


13 


relapses 


27 


32 


39 


DMS 


14 


11 


12 
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(ii) PsrtrruUr* of the strains used in those experiments ire u follow 


The Southern Sudan strain w* coOtTSed from rwrursfly fc&ewd borin* bitwfbt 
«nto M s ta k a 1 . Blood from thH bo*tt w»t fnjrcttd info buD which Mrred m tier** 
for dye erpenmecni sroup. 
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Cmcmtnts 

(i) The Email Cram, which to collected by Dr E. A. Lnro at Fmah 
to Kenya* ha* been maintained by Kim m G fnIS£pe% end tU the animal* u*d 
in the*e ex peri menu were Infected by the btte of infected flica. The attain 
n noteworthy u ra mentioned above for hi virulence which male* it mmt 
convenient for teat* inch u theae. 

(if) The Muaoh Form main to collected from laboratory cartie which 
h*d graced near the edge* of the form. Some of the forma were abort and, 
according to Dr S G WiLtox aoroe T taajormt trtt probably mixed with 
T mwx Whether tin* a important or not cannot be judged, becauae T vmjorme 
appear! to resemble T trrax m moat rtapecta other than length. The value of 
the experiment* done with h » doubtful became the virulence of the atraio 
and *o the general w readablcneta ” of the coirrae f infection ia uncertain. 
The relevant facta are « follow 

(*) A group of rune anfmala were Infected by the intramwna Injection 
of whole blood (etch am mi! received 100 c-c.) drawn from a naturally infected 
bonne. Free of them were thawing trypanaaotoe* 8 dayt Uter two othert 
a ho wed trvpanoMWje* the next day and an eighth themed trrpanoaotnea by the 
11th day after injection. These eight arumab were treated oo the 12lh day 
and are the tntmal* aatemked in the summary tf the curative rcruha with 
T wax given in Table VI 

(A) The rtmth animal (No, 70 ) did not ahcrw trypanosome* until 18 dap 
after infection. Iu luhaequcm history u given m Table MI 


TaXL* VIZ. Court* of of T irtjr Miwi ferrt imm n boirw -t 


her 

Jirv after mftetio*. J 

f jn vr» iVn*\ n the bWd an ti* akicitrU drr l/*rr tfrfrctjo*. 1 

U 1 

i 1 l» *> Zl „f 

XI 11 IT ft 17 4* 4* 


! |0 I 3 l i 1 - \**«m 

1 \ntwn II ^ 1 iW* 1 4 


dumc 

dum» 


Ou. 

tbn 


period 

pmod 


l i in o«w*tn Arrrtftr r writ tfo* l3Ub drr hm mnuWWM rrt#rd. 


( ) Oft the 3S«h dav after infection Bo* ne No "H m tuWnoculated lo 
challenge a group of cattle uaed in the Entebbe prophylactic ei pen menu. 
Each arurnal received 4ft c.t whole Wood intravenously Two corrtro!* ( 107 
and 4926) were used the courw f infection in there an mala « given tn 
Table Mil 
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, forest strain m bovtnes 

Q f t vtvax ^ uSo11 

TABLE Vin Cours Ti after infection 

’ 't % 

- S ,p — 

- — — ' "T the day indicated after infecuon 

Pa ras l te^^!!!Jl^^'^ J*_ 


u 

1/2 

2/1 


1/100 


2/1 


2/1 


1/BO 


2*1 

1/50 

1/10 


-— — 3> » _ 

.. ^ 2 T , 28 2H 


33 


25 


Infected 
T con - 


. i no congolense 
6,1 ' showing 

and viva* 


, 320 Trent __ *“ f tbe strain ut 

L \rdh\e about the behaviour ^ese results 

B Ji'V ““Si^^'TTianess the long 

_— mav not be typical, a ^ole n on T 1S n0t 

the value of the expenmen laine d, information that the recoin- 

general P °"«hogen<c.ty of <vh,ch » »nce 

„onm LACTIC HAPEm®^ d0 „e ,„ cattle m the 

process of feeling on 
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th« there would he no opportunity of retracing one * *tcp*. The fim *t*g< 
'tort of confirming the fact that the prophylactic propertie* of artfryade exbiHted 
In * trull laboratory ammak would aba be exhibited to cattle (and other animals), 
™ <Mne to Khartoum. Two doae* were cboaen, the fim, I mg per kg 
antrycide chloride, or what might be a minimum curative do*e for T confakior (the 
experiment* were atarted within • week of the commencement of the actual 
curative a peri men ta) and the second 5 mg per lg antrycide chloride or 
what might be the largest doae neceaaaiy for the cure of T rtM/P&w Then, 
* hen rt became clear that 1 mg per kg chloride could not be regarded a* a 
curative treatment, the treatment for the prophylactic group* at habere was 
altered to 2 mg per kg chloride and 5 mg. per kg chloride. At Entebbe two 
group* of cattle were treated with bulk doaea of gramme 1 and gramme 2 
chloride respectively because it waa thought that bulk daws, rather than down 
calibrated in mg per kg., might be more convenient for use is the field. 

Throughout tbra tune auppBea of the met hr hu Ip hate were rcxtricted, and 
it waa only after the expenmenta with the chloride had been m progreaa for acme 
roontha that comparative experiment* with the methykulphaic were atarted* 
Later «jU it became clear that Derther the methyholphate no the chloride 
would be used alone for prophylaxis, and »o annnpti were made, pamcalarly 
in the field experiment at hiboko to obtain information on the effect of a 
mixture* 

The process of feeling one « uav alao governed the dunnon oi the period 
a Cowed to elapse between treatment with the drug and attempted infection. 
After abort penod* of time (2 to 3 month* or lew) nly one or two animal 
of a group would be txpoaed to mfecooo (nr., chafiengrd) moat bemg kept 
back until the tndicator cattle had given result*. 

Moat of the cattle were exposed to infection by the mprctJon of infected 
blood either intravenously or lubcutsnrousiy ( ayrtogc-challroge k One 
would have hied more to be exposed to tbc bate of infected taetae fixer but 
except m Kenya our factories were not adequate for tht» to be done. 44 Syringe 
challenge vraa therefore reaorted to became the rca aha would be of importance 
in any caae, if mechanical tramnaiaaiori ta alao of importance in the field, and 
because there a no reason to auppoac that the difference between the results 
achieved by “ rynrtge-chaQenge ” and by “ fly-challenge should be remark 
ably different. Thus in malaria *re know that the stage* to the Me cycle of the 
pa rente represented by apororonw and exo-efythrocytK forma react very 
differently to drug* from the stages within the red blood corpuscle* but there 
i* no evidence that a aoccrwion of stage* exist* m the Eft history of trypanosome* 
tn the vertebrate host (except, of course, m the case of T end). Again, drug* 
such a* auramlo, which have a marked protective action against aynnge 
challenge* in laboratorr annual* hav a prophylactic action (a the field, and 
other*, tuch ti d raidium bromide, which exert little protective act ton m 
laboratory ant Dial*, exert little n the field- 
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As the experiments progressed confirmation was obtained that the results 
achieved by “ syringe-challenge ” were not very different from those obtained 
by “ fly-challenge ” In the first place, cattle maintained in tsetse areas were 
protected by antrycide for about as long as the experiments with “ syringe- 
challenges ” suggested that they might be In the second place, a direct 
comparison was made between “ fly ” and “ syringe ” challenges through the 
generous co-operation of Dr E A Lewis, of the Kenya Veterinary Department 
Dr Lewis has built up a unit for handling tsetse, and it was only through his 
generosity in placing the facilities of his unit at the disposal of these experiments 
that the fly infections and fly challenges recorded in this work were made 
possible 

The comparison between “ fly ” and “ syringe ’’ challenge was made on a 
group of cattle, each of which had been treated with gramme 1 5 antrycide 
methylsulphate together with gramme 1 antrycide chloride The time of 
challenge was so chosen that it was hoped some infections would result, although 
actually only one animal became infected The comparison could not be made 
absolutely strictly because there is no way of telling how many trypanosomes 
a tsetse fly injects when it feeds The challenges were therefore made as heavily 
as possible The results are given m Table IX One would have liked the 


Table IX. Comparison between " syringe ’ and “ fly ” challenge 

[Each animal had been treated with gramme 1 5 DMS + gramme I DiCl , challenges 
were made 14 weeks 0 days after treatment ] 


Group I — " Syringe ” challenge 
Each animal received 20 c c. heavily 
infected blood subcutaneousl} , the 
prepatent period in six controls 
varied from 7 to 10 days 


Group II — “ Fly n challenge 
Each animal was exposed to the bite of one 
infected fly on the first day, and to a group on 
the next da} The number which fed is given 
below 


Num- 

ber 


Weight 


At 

treatment 


At 

challenge 


Result 


Num- 

ber 


Weight 


At 

treatment 


At 

challenge 


Number * 
of flies 1 
which Result, 
fed ! 


5901 

205 

255 

1 -42* 

5917 i 

200 1 

192 

i 1 6 

s -42 

5903 

215 

254 

, ~ 42 

59 1 8 

180 

215 

1 1 7 

-42 

6905 

212 

200 

-42 

5919 

157 

226 

1 1 0 

-42 

5908 

180 

227 

— 42 

5920 

J 191 

228 

! 0 5 

-42 

5909 

173 

224 

-42 

5921 j 

| 209 

278 

16 

l —42 

5912 

140 1 

181 

-42 

6922 

102 

198 

0 5 

i -42 

6915 1 

170 

202 

-42 

5923 

193 

258 

1 0 

— 42 

501G 

183 

240 

— 28D 

i 

6929 j 

130 

1 

194 

I 5 

+ 9 

i 


* ,f ' ne 8 at >ve to successive daily examinations of thick blood smears for 42 da >S after challenge 
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exammattca of the «p caed cattle to have bwi earned on for « boptr tiw, 
but this tm not possible, However ft is dear that their b no mdnatwo from 
the results that a tfgtuficant difference exists In the protection afforded by 
antrynde toward* fly and *ynnge " challenges. 

The rerult* of the prophylactic experiments wfth the chloride are rum 
mariitd to Table V The remit* obtained with the mcthytoulphate hare not 
been summonsed In tabular form since ft b auffioent to toy that whereas all 
anlmah treated with 5 rag per kg chloride resitted infection when challenged 
with T CMffltKu at 12 weeka, and the majority resisted Infect*® when chal 
longed at 24 weeks, all except poaaibly one annual treated with 5 mg per kg 
methybnlphate became infected when challenged at 12 weeks. 

The mmmary to Table X require* rente explanation. To make presentation 
easier times have been approximated and aome arnmab bare been toduded 
more than onoe. For example, challenge* made at about 19 weeks hare been 
included to the column of result* at 20 wrecks, and when a group of tofmais 
hare recared both T ccmfoUntt and T cttat the result* are recorded separately 
The letters h, 8 and U indicate that the experiment* were done to Kenya 
(Kabete), the Sudan (Khartoum) or Uganda (Entebbe) and if followed by the 
letter T ft means that the group of cattle bad been uaed to therapeutic expert 
menu and that they were then chalkrtged with the homologous strain. The 
ratio* and the sign* grre the number of animal* challenged and the result* 
for example, C 1/3 — 2/3 + means that three animals were ehaHengtd with 
T crmjtJtnte one resisted infection and two did not. The virtx fly challenge* 
(Indicated by K* 7 ) were made with G f*0sdipci infected with the Email attain 
usually six or more infected flies were u*cd and they were other fed *!! *t the 
tame time, or in group* of two or three every day or every other day on three 
or four occcnani, Where a result t* questioned either there u an element of 
doubt in the reading of a smear or observation* could not be contmoed *uf5- 
acirtly long to justify a conclusion. Actually rt is still problematical bow long 
an animal shtKiid be observed after trypanoaermes are injected before the 
statement can be made that H has resisted infection. In there experiments 
it we* cofutdered that daily ciammatKms of thick blood smear* for 84 day* 
should be rufBaent to warrant a conclusion being drawn — *orr>e animal* were 
observed for an even longer tune — but remetrmes, for one reason or another 
it was not possible to do this. The question therefore inset What t* the 
minimum time an animal should be observed before acme conclusion can be 
reached ? An approx unate answer can be obtained from a consideration of 
the distribution m time of those break thrtnijbs that were observed. In 
the experiment* with T and T erras no uoeqarroai break 

through " was recorded at xnv time longer than 35 day* after challenge one 
wt* recorded it thti trme, and all the others occurred rt times spread out 
between the preps tent period m untreated *nimsli (usually 5 to 10 day* or »o 
depending on the inoculum) and 31 day*. It would appear likely therefore 





mijortty of anrmab which yield negative dally blood tmean for about 
ih a- cht llengc hire actually reflated infection. The prepatent period* 
‘ oh»erved in wnimih challenged during thew experiment*, md which 
nfected, ire given in Tilde \I 


XI Prrpaeetl period tj br»l-ticrax*lL bi(*ctit» ttctmtViJ a ibw npcrfc»r*M. 


te*. fvtvwwl prrpatna 

Ptfpttnit fftWi fa di^ W brc^^jL—ffV 

period (d»T»). 

krfeeoc**. 

•Jnoe 5-10 

10 It It 14 1# H 1* 34 *1 *7 tt,T» at a 


10 Jl ]| || )l I II «a » 39 91 


prophylactic experiment* tiien n 1 whole tre of nine m »hcr*mg 
yade chloride poa*e*ae* marked prophylactic properLe* lh*t the 
Ipbite u Inferior to the chloride In tim reapect aod that, in future 
Nnrt po**ibk to wort writ t*et*e-borne infections, Tillable infer 
m aiitl be obtained uaing trypanosome* transmitted mechanically 
Import of the rauhs from a pncticil point of view will be conakkred 


tu« field trrruurvn. 

i field erpenmenu mere done one at Ivactngen ntir Mb* ran uv 
ahkfi atarted m June, 1948 the other at hiboko about 100 mik* 
'svbi on the Nairobr-Mombau Road, which Mirted m October IMS. 
ngtn area vm m g y ra ted by Mr A Ckovlt Director of \ etennary 
Uganda, and the Kiboko area by Dr E. A I jwts, Chief Held 
, Kenya \ etennary Service*, Tbc Naongexi area h infested by 
atu the Kiboto area mainly by <7 f>alB£pcf and G bmtpelp a together 
le G kmp paces. 

aetting op of an experiment in a taetac area involve* quite consider 
irr \ born* his to be bulk to protect the cattle at rught tgamtt 
verr otcemary precaution at both Naoogtxi and Kiboto — and guard* 
lumen ha\ e to be employed and tupemaed. The ex pen menu *t 
would not hive been powible arthout the cooaiderahle help of Mr 
UK* and Mr R. \ StMJfxi, of the Uganda \ etennary Department, 
at Kiboko could doc have been carried out without the co-operation 
L K T W Fictxts and Dr E A- Lrwt* and ht* ruff 
at the Naocgen expertxnent rtirted it w*a rtdl uncertain ifacfi **h 
ide might be used in the field, and a rtrarghtforward comparison waa 
taeen the raethyfrulpbatc and tbc chloride. Ten cattle were each 
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. and » vnth proper) ^ 

«d ‘^Sedtot 

3 two atuo -g.iboko exp j so, stu a U \phate was r p^ e 

t> v the tuue issued al°n ’ aMA the tnethy , chlonde , 

not he i the field* ve( \ With tn together 

3Ji» 1-7; " “i £?«-*• - Z~"" "V* 

•-ssi rss ~r£ rx ■ -- 

overv fortnight , at ^ an d later three 

V first few months, tfsongcrt 

for the first The cxp cnmcnt 1 _ 


t V>s ana 

thS ’ nt at >!song c71 . 

xU The cxpenmcn 1_ 

T A ble a 11 — * 

__ — """" t after tieatmcnu 

— - r^r « 


1 

h anufi ftl 
cccived 
me 2 DhlS 


10 - l0 ' 


— 12 — * r 1- 

1 1 . 1 \ — t j\T „ , ] 

’T’” 3 - 1 - . 1 " t ov 8 V 1 0V , „ dett d l dead 

;; « IV « '"'/I '.**?■'« J!L 

dead 


~~10^ 10 " 

10- 1W 


~ 3-- r y 1 5V 

»- ’r H w W W W c ,v 

,? 2? ‘‘ 1VC m ' 

IV 4V 


3— 0 RV < BV . a 1 

% c 1 VC lVC lVC \vc) 

•IK 


, „ V vivax- 

=congo\ense, 


iv— u - 4 \r I 

U IV 4V *1K i 

\x anin^ 

m e 1 6 TnflTv ^vivax* 

. „ c =»congolena e » 

Tone tolled b> "° n 

1 1 O 10 flS 

. EvP enment at JVso nge x fly area at the samc^ ^ > 

Vw*' - - •" 

rs«s— „« 

ted vnthm >* *“"ol tvh.ch *' d tarty a-rf-^S. to catty 

(») H *c T „„„t tn the are. « trellcd animal. * exh.b.ung 

sn -*-* '°° e tro 

a n infection w* ttv 
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otmoui aymptom* of in bang Tbn fiti in mtb other oboerratton* node 
daring the cour*e of til the ei pen menu reported here. It menu that if the 
course of infection wit; b t atram of T error that normally ii highly virulent 
(for example, the Email atram) n checked or Impeded In any way many animal* 
are able to dorr lop a tolerance toward* it and c ar r y it eaily for a tong time 
(m) The cWonde u clearly nrpemw to the methyUulphate In prophylactic 
propertka. 

(tv) Although the com ml* demonstrated that T rwytJour wa* m the 
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i an d this one, odd y infeCtlon rate of 

r the treated animals exp lamed if th , im pression 
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One of them, •pparently ttill free of trypanoson**, was killed by hoc 33 weeks 
later The four others gradually became Infected with T rrrax but they were iD 
■lire, and rwowllj fit, it the begmnmg of January 1949 Two control* 
Introduced mto the am it •pprootimitelT the nmt time quickly became infected 
■ml would hire almost certainly died if they had not been treated. 

Comments cm the Experiment ml Riboko 

(T) The area w» hewrfly infested with taeue fly and the bddence of 
mfecticn of the fly with trypanosomes may be tup posed to be high aince 
untreated cattle taken to the area quietly became infected with T ccmfoRnst 
T error and T bncei Of aix controls to the experiment, none turd red longer 
than about 9 weeks. 

(5) The summary in Table XIII will show at a glance the position of the 
experiment at any particular tune after tre at ment (T brmcei baa been omitted 
from the amnmary aince this apeoea doea not aeem to be of Importance in 
cattle). 

(uT) The most protection was afforded by gramme 1 5 tocthfbulpiate 
mired with gramme 2 chlonde that afforded by gramme 1*6 mcthylrulphate 
mixed with gramme 1 chloride was aiao good. 

frr) In the group rtcemng gramme 1 5 roethyhulphatc mixed with gramme 1 
chloride, T nrax wxt first found m blood smear* in any animal 14 week* after 
treatment, and T amfoknu 21 weeks after treatment In the group recmnng 
gramme 1-5 methybulphite mixed with gramme 2 chloride, T mat was first 
found in any arums] 13 or 19 vreeki after treatment {the two trypanosomes 
found m the blood smear taken at 13 week* could not be definitely identified 
as either T rrvax or T inmet}, and T com faIrK.it 20 a eeki after treatment Only 
two am mult in each group became mfected » ith 7~ confolrxsr although they 
were examined for approximately 26 weeks after treatment of which about 2-f 
weeks were apart in the taetie area. 

(t) Deaths amongst the treated animah cannot be accounted for 
aatufictorfly Two infected with T rtvax were diagnosed by Mr 
R. N T \\ Fizxxo after postmortem as hanng died from trypanosomiasis, 
but of the other* ail that can be and H that four died without rren i bowing 
trypanosomes in blood smear* two died mfected with T cxmfoirw *nd T nrax 
and probably did die as a result of their Infection tod fire died showing T rtrax. 
(Pirupiatmosu possibly contributed to the death of croc of the latter ) Looking 
back ortr this experiment, and the one at N tonga i, it is dear that t obtain 
complete and accurate information concerning ill occurrence* it is necessary 
that a skilled and responsible person should be continually present It » fair 
to tay that the cattle m the two field expertmenri considered in this report 
were guarded but were hardly cared for 

(n) The practical imp beat ions of the result* wiT be considered later 
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RESISTANCE 

It can be taken almost as axiomatic that trypanosomes are able to develop 
resistance towards any drug exerting an action on them, and it would have been 
foolish to have supposed that antrycide would have been an exception On 
the contrary, its persistence in the body, the very property which confers on it 
the power of prophylaxis, favours the creation of resistant strains of trypano- 
somes should the drug be mishandled The development of resistance to 
antrycide was studied in curative experiments and m prophylactic experiments 

1 The Resistance of Relapse Strains 

The animals that relapsed in the first experiment with T congolense in 
the Sudan (Table I) were re-treated with the results showm in Table XIV 


Table XIV Rc-trcatment of T congolense relapses 


Number 

First treatment 



Patenc) 

(days) 

Second treatment 

Patency 
(da> s) 

1 

[ Third treatment 

Mg per * 
kg 

Result 

Mg per 
kg 

Result 

I 

| Mg per 
! kg 

Result 

804 

0 1 DiCl 

R 14 

18* 

1 DiCl 

R* 5 

8 

“1 

‘ 4 DiCl 

R 

800 

0 1 

R 11 

4 

1 

R n 

10 

' 4 

R 

016 

; 01 

R 7 

0 

I „ 

Rl» 

2 

2 

R 

846 

I 0 26 n 

R” 

42 

4 

R 




847 

t 0 25 

1 

R tc 

12 

1 

R 

10 

1 

4 

c?t 

892 

I 0 25 

R H 

18 

2 „ 

R 



005 

0 25 

R M 

8 

4 , 

R 




861 

05 „ 

R« 

12 

I DMS 

I c 




800 

l 0 5 

R“ 

6 

4 DiCl 

t R 


1 


894 

| 0 5 

R» 

t 6 

1 

R 

! 9 

! 4 

c?t 

907 

1 0 5 „ 

R« 

2 

0 

_ t\ 


1 

840 

1 0 5 

' R« 

16 

’ 4 

R 

» 


| 

891 

I 0 5 „ 

i R 4 ’ 

16 

; 4 

R 


! 

I 

903 

1 0 5 „ 

] R 17 

12 

1 „ 

R 

1 14 

! 4 ( 

l R 

806 

| 1 

f R 35 

24 

4 

R 

I 


909 

\ 1 

! R 40 

2 

4 

R 

I 

l 

1 

848 

! 1 

j R 41 

13 

i 4 

c?t 

• 

1 

! 

893 

! 1 

1 R“ 

4 

4 M 

R 

i 



906 

! 1 

R 17 

12 

2 

1 C?f 

j 

1 


908 

1 2 

R ,s 

1 

I 

1 DMS 

1 

c 

I 

1 

t 

1 


C =* cure , R = relapse 

* This period (patenc> m day.) » the period during which the infect.on was patent before 


t The cure 13 questioned because observation, were made only irregularly 
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Cawun is o* T*Ur XI l — (I) If we suppose that 2 mg per kg antryode 
chlcjndc ahould hire ctired mart of the animat*, which r* * fmr *uppo*ftxm 
frocn the remit* already grtra in Tible I tod thit 4 rag per kg tho-uld have 
cored *11 then it ts cleir that cren t firtt relipae ttrarn after chloride treatment 
ha* tcqmred i good mearore of reautance. 

(5) How much aigmScance thou Id be placed cm the fact tint two rebjwea 
mated with 1 rag per kg DMS were both Cured (number* 851 «ad 908) h 
uncertain because both happened to be rery Ute rehpre*, and whether there 
ta a difference between an early and a late ret* pie In it* retponac to treatment 
b not known. It ta true, bowrrer that a better rnuh would be expected following 
treatment with the roethybulphate became of it* better absorption. 

(HI) The reault* giren In tht* table form one of the main reaaoru why 
it is recommended that the chloride thou Id not be u*ed alone. It n wisest to 
utune that all relapse attain* are potentially rtratant, and therefore relapse* 
ahould be t Traded. In other wool*, a curatire treatment »bould err on the 
genemui tide, and h b eaaier to arrange tht* with the mtthybulphajc, Sri NX* 
(pnrate commu mention) ha* ahown that the aiisorptton of thi* salt proceed* 
ttepwbe a* the dose i* Increaaed, and concentration! in the Wood are almost 
directly proportional to the »ne of the dose. Wrth the chloride on the other 
bind this b not »o and there appear* to be very little meamrabJe difference 
between peak oonarntratfoo* at any particular doae and at twice that doae 
although there will be a difference in the pemttence tune*. It follow* that a 
relapae tiratn bang re-treated with chloride a bang exposed to peak concen- 
tration* rery little different from those which it haa ttrmred and thu, of coarse, 
will ttrengthen it* r entrance. 

2. Tht remtawce of Uc*k-lkrc*{h tfranu foUv nwg propkrisxu 

When a drug U giren to confer protection to in animal agamtt infection 
with trypanosomes there cornea a traw when the concentration fall* below the 
lertl necesaary for complete protection. If trypanurome* are introduced into 
the body at thu time and turn re or break through the* dwindling concentration, 
will they become trained to rerat higher concentration! f Tbc question « 
clearly applicable generally to the employment of drug* for prophylan* again*! 
trypinosomnai*, but n far n I am aware it ha* been lore* tig* ted only for 
antrydde. 

The investigation took three line*. F rally infection* that occurred during 
the normal run of the prophylactic experiment* were texted for suterysibilrty 
Secondly break-through nfectaon* were deliberately sought for n cattle 
repe a tedly challenged with T crew (Email strain) transmitted by G polhdipn 
Thirdly break* through of T cott^Umt at hfboko were aubinoculated into 
mice or rat* and then teated for tuaceptibUrty t antryode. 
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tbar blood foe 7 to 10 week* after treatment, and throughout thva taac groerp* 
of « many *» eight infected flic* were fed on each bean erery other day oc erny 
third day Anyone acquainted with the difficult tea of ntan£ and infecting Uetae 
fl*ea trill appreciate what thi* mean* in tenna of labour and orpanbation. 


M XV L Eifworafoa ori tbt atrcrpnbdrtT e* bt«»i-ttnr»j*b rtrarr* of T rwr (Ees*k «cn»t <*C»*ird 
by rrportrtUT cbaleorto* creeled ottk wadi i ejected l>r(H fflra. 


w 

b« 

Y>ri*bt 

Owd 

I 

tlatory 

Drug 

BeaaV through. 

Ttctipeut 
oi break 
tbroarb 
ra*. per 

R**ok- 

pne* to 

U*«k 

tfarourh- 

D#ra 

tre*tr»«rtt. 

D*y* after 
ftrrt 

42J7 

7M 

Own 

_ 

Sob. froraiMM 

0 s 

R u 

UK* 

17i 


— 


47 1* 

o a 

— ** 

347* 

713 

A Wo auleertd Wh T tm 

— 


SVJS 

l 

R M 



firm* Mandraoi 






«0« 

It] 


— 


MM 

I 

— 

WM 

Ito 

Cired T rmrflt •* Krm 

0 t* rrgt- 

a 

** 

* 

- 



T iO tWIkurnl T «"• 

p«r k*. 







firm wt Ktftyr T *0 

LM3 





Mi M 

7W> 

Oared T n^iiWn Kerrra 

— 

Hob free* 

8446 

l 




T*0 






W-tC 

L«1 

Cured r rtylrtu K«n 

ra*. jwe 

M 

IS 

l 

— M 



T *0 cfa*Ilme*d r cm ^ 

k*.XAa 







firmu Mrriafcatti 

1 nr. per 








kf DM 3 





5107 

1*7 



a* 

17 

l 

— M 

•lot 

1*0 



et 

l* 

l 

1 

•lit 

-JO 

Cured I" i if ■ In >c Krern 


41 

« 

l 




T *0 

ky DfO 





ill* 

_» 



tl 

4» 

i 

X* 1 

*117 

no 



01 

4* 

l 

— 

Silt 

It* 



44 

41 

l 

— n 

• 1-1 

a 



47 

40 

t 


1410 

*7 



41 

40 

t 


MM 

too 



47 

SI 

i 

•" 

«J7 

it* 

AW# nbcrrd w*h T rm» 

— 

Hub tnm 

• 117 

1 | 




firm* MtnilMi 




1 


474* 

■410 

Cored T Karr* 

1 «. per 

» 

• 7 

l* , 

“ w 



T *0 c7-0re*»d T em~ 

V, DtO 



! 




firm* Kror» T-*0 




, a 1 


SISt 

-no 

Cwct T (mmftlewm keami 


U 

M 

1 i 1 




T *0 






•JIT 

M0 

drmm 

— 

Sob from 

SIX* 

t 5 


*.4* 

*X> 


— 


517* 

1 • 


4,44 

*13 




474* 

1 • 




611 


” ° MVIV h strains are given » 

The results achieved “ *e «*££ 1 *£? 
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In none of the cattle which have been treated in these experiment! and in 
none of the laboratory antraab (mice, rata, rabbrta, monkey*) in which toxicity 
teat* have been done, Itave delayed death* been noted 

I hare not giren bone* more than 5 mg per kg antrydde mcthyhulphate 
The two that received thr* treatment tolerated n well but personal communi- 
cation* have been received which atate that this aarne dose has caused much 
distress in aotne horse*. 

Mr A. S. Tatlor, of theae laboratories working with Mr J T HEt 
in Khartoum, fare big do*e* of methylaulphate aubcutaneously to three cameK 
One about 5 year* old, weighing 227 kg., which received 25 mg per kg wa* 
obviously distressed after the injection, and died 34 boon later The second 
aged 30 or more and weighing 400 kg was given 20 mg per kg and died 6J 
hour* later The third, an adult nude weighing 452 kg tru given 15 rag per 
kg and, although distressed for a abort time afterward* quickly recovered In 
the course of a curative experiment, eight camel* recoved 10 mg per kg without 
obriou* dl effect 

ADDENDUM I 

(1) Carart* Lo/rctcd with T n*xd htri Keen treated a th srrtryckW m Ubnrrtory 
experiment* dom at Khartoum. A full report of the erpe rtmemj wfft be pubLabed by 
Mf J T R. F.tixu Tb* main condition* are ■* follow 

(a) Three of five carnet* treated with 2 m* per kg mrth} bujphat retapaed two 
remait»ed nejratn foe 120 day* aftt trtatmera. 

(61 Free of fir* cameia treated with 5 rrrj per kg. rtjrthjbulphate rrmaiDed EkexatTW 
for 120 day* after treatment. 

( ) S m* per kf chloride nrrti prophylactic rflirct for at feart 1 month*, and 
10 rtat per kg chlorida exert* prophylactic rftcet for at leavt 4 months. The 
prophylactic effect of 5 m* per k« merfjy Iwdphate r* U-m than months 

(2) TV horae* infected with T kewn a ere treated a rth 5 m* per kjr hlortds one 
rebpaed and care w*l apparently cured. T w other* treated »rth 5 m* per k* rceth) h 
roJphatc »er* apparently cured Sereral do** and donkey also appear t have been 
cored f T trace/ with d:»e» of 5 mf per kg methyWjfphat or leas. 

(3) Wiurry (1 W9) haa reported that three pejra affected »tth T daiw acre cured 
with respectively 1 m# per k* 1 me per k* and 3ra» per ka metfcrbulphate 

CorycLUBCrO. 

1 The cura tree treatment for three at run* of T co*£oir*st tested in theae 
experiment* wa* a single subcutaneou* do*e of about 1 mg per kg arrtryddt 
methyUnlphite and for a fourth waa about 2 mg per kg The two it ram* of 
T rrm were not ao completely tested, and all that can be said of them » that 
1 mg. per kg was not ruf&aent to cure all antmah, but 5 mg per kg uiv. The 
latter dose has been suggested a* the field dose because rt errs on the generous 
side tn the treatment of T compoienu and ha* cured those strain* of T nwi 
which have been tested. A personal communication from Mr J T H Eraja 
ha* described bow m a big field tral in the Sudan, approximately 200/100 
cattle were given this dose with almost enltrdv tatafactory remits, disqu et 
only arising when calve* were being treated. 



0 ° , commended that 

. t „ e evidence 

2 On the basis > »' *' uld not be gt«» ® ^pt as qm* “ that these 
, nffS an d older cattle sft ls should be F b ould be *<* cattle, 

S£ £S<~ CtS K ^»- ^ beei pven -J cause 

treatment and for ^ pef kg 0 r 

big doses (* ’ tba t cattle il ' r f bnicei m 

and h is P oSS , nt 0 f the drug . treatment o that 

i be less tolerant ^ concetnmg 1^, , that ean b ■ results 

3 The cr -P cr '"’X,K ^ meape, and th , eri tly sa« , me nts 

have been ma ^ catt le, the n ,hcutaneously, but 

ment of c ^’ a nd dogs bee n made su ed mtra - 

-t a !Tle treatments reported ^ miction 

4 a smah the rout. b ^ them . 

- r •* 

' — - ' 

least, of th ^ re of the p hylaxis C oneolense, 

trvpanosomes, a ,, be u sed m P 1u f least of i con Z , 

2pS«* hatfand^L^l "blonde T ££££ ^^^^JcUonde 

• about 13 weeks e x . 5 treatment ^ T J ^ 

m the group treate was found fo w ^gofense 20 

either T ^ a \°\^ w eeks after treatment 

definitely found prophylactic ^P en ^bout 

treatment. b discussion of th PP^ b l 00 d smears 

^^ osoms 

may presume that D 


616 


uu-x mem* with wmtjDi 


a month after infection. Consequently to be fairly ssxurrd that re treatment 
with other of these drag m ixtui ea i* made at a time when the great majority 
of aTiTTTLiVi are still tomplrtrij free of trypanosomes, It murt be made not later 
thin about 8 weeks after the previous treatment. Probably If re-treatment k 
to be made at ao abort a time at thr* then gramme ] 5 metbvbulphate mired 
with gramme 0-5 chloride would be sufficient. 

An alternative a to suppose that T rrrax may be treated differently from 
T ftwjoiwje In the first place wo hare good end race that the break through 
atromi from cattle which were repeatedly bitten by G p+lhdipn carrying T nr ax 
(Email strain) were not obviously resistant to further treatment with antryadc 
Secondly we know that many itniM of T rrcwx pursue an almost benign 
coarse and that even a virulent T crrtx may be eery much reduced in virulence 
if the course of the inf capon a checked or impeded In any way 

If T nr*x may be regarded differently from T rongtdmw the period 
between treatment! may be increased to about 12 weeks The best treatment 
to employ in these arcumstances is gramme 1 5 methylruiphate mixed with 
gramme 2 chloride because poaafbly only one of 11 animals at kiboko which 
received this dose wax infected at the time a second treatment would be given 
S. This cotmderatxon of a held dose for prophylactic use has been centred, 
for the roost, around the experiment at kiboko because our arm n to maintain 
cattle in a tsetse area and Kiboko may be considered truly repres ent s tire of a 
tsetse area but the general conclusions that hare been drawn concerning tbe 
periods of protection to be expected from the various treatments are borne out 
by the prophylactic experiments in cattle that were done under laboratory 
conditions. 
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ON THE DISSECTION OF MOSQUITOES FOR MALARIA 
PARASITES AND THE INFORMATION TO BE DERIVED 

THEREFROM * 

BY 

ERNEST P HODGKIN + 

Department of Zoology , Unwersity of Western Australia. 


The dissection and examination of wild caught mosquitoes for the presence 
of malaria parasites is standard practice among malanologists The results are 
used to establish particular species of anopheles as vectors of malaria and, when 
expressed as sporozoite rates and oocyst rates, they are regarded as indicative 
of the intensity of transmission that is taking place 

The figures that have been published m the literature on the transmission 
of malaria vary greatly Differences m the bionomics of the vector mosquitoes 
and in the human reservoir of infection will affect the proportion of the mosquitoes 
that is found infected, but there is more variation than experience would lead 
~one to expect It is the thesis of this paper that published rates cannot be 
compared one with another because of differences in the techmque of examining 
mosquitoes , m particular, the practice of keeping freshly engorged mosquitoes 
for several days before they are dissected invalidates many infections that are 
recorded, and therefore also the rates that are calculated from them These 
points are illustrated by examples from my own investigations made in Malaya 
between 1931 and 1941 

The paper which follows was written in 1941 and was almost complete 
when the Japanese captured Singapore No copies appeared to have survived 
until, by a fortunate chance, one was found recently in Malacca I see no 
reason for altering my views as expressed m 1941, and although the paper has 
been redrafted no essential alterations have been made to it 

* I wish to acknowledge gratefully the helpful criticism I have received from my 
colleagues, first at the Institute for Medical Research and then in the Zoology Department 
of the University of Western Australia, also the loyal co-operation of my staff in the 
investigations used here as examples 

t Formerly Entomologist at the Institute for Medical Research, F M S 
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« month *ftcr mfrmon. Consequently to be fa riy ataured that re -treatment 
with either of thc*e drug mnrara U made it a time when the great majority 
of tnnnals ire itdl ctmpiritfy free of trypanosomes, it must be made not later 
than about 8 sreeks ifter the prersous treatment. Probably If re treatment la 
to be made at so short a time a* this then gramme 1 5 meth Thai p hate mixed 
with gramme 0-5 chloride would be sufficient 

An iltematiTt m to suppose that T rtrat may be treated differently from 
T cofifoJnue In the ftrrt place we hue good evidence that the break through 
«ram* from cattle which were repeatedly bitten by G p*ISdifxi carrying T rtrox 
(Email strain) were not obrimulr resistant to further treatment with antrjade 
Secondly wre know that many atraJna of T rtrox pursue an almost benign 
course and that cren i virulent T error may be very much reduced m virulence 
if the course of the Infection L* checked or impeded In any way 

If T error may be regarded differently from T co*foirKu- the period 
between treatment* may be inc reas ed to about 12 weeks. The belt treatment 
to empIoT m these circumstances n gramme 1 5 metbyliuipbate mned wrth 
gramme 2 chloride because posably only one of 11 animal* it Riboko which 
recetred tha dose sras infected at the time a second treatment would be given 
8. Tha consideration of a field dose far prophylactic use has been centred 
for the roost, around the experiment at kiboko because our arm rs to maintain 
cattle m a tsetse area, and Kiboko mar be considered truly represe ntative of a 
tsetse area, but the general conclusions that hare been drawn concerning the 
penod* of protection to be expected from the vancm* treatment* are borne out 
by the prophylactic experiments in csttkr that were done under laboratory 
cooditions. 
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The PciLPott or Dw/ctuq Moiq errors. 

The primary object of examining wild caught mowqurtoe* for malaria para- 
titri It to eatablah the identity of the anopbeka rector* (*pecie* tr*n*mrtting 
nulara in the field) ami to evaluate the relative Importance of the different 
ip-ecin u vector*. 

1 The pmeoe* of p Amite* tn *» fatfcctrr* ru»r fjr of tporraoitc* in the f Ltrvb, 
V» n ioormwtuc apccWa of *nophdei »i vector When the rrtuha of chrarctaOfi*, bawd 
<*i u_ma6lc field uroptca, «r» coramcruty nuntth ft may be ■■•urned that tbo •penra b 
wtnoctwua, OnCTvfi arc r>o< In/rctrre to rrwn, wifi their pfewne* kl mowjuluj not p roof 
that k b ttm u n mn maim*. 

— The tportaorte net b meawirr of th* fcrfccth coo* of th« vector or vector* in 
particular w. lrormott. <Tb« tpotoiotl* mt h tb« p er cente r- of ferrwle anopbtlet 
wrih Ppoeowsrie* in the aalrnjy fUndt ) 

3 Tbc oocyat rat* b mtbenh-a of tba tnJceQ r e n ew of th* human (awtrnttruiy to 
mowiuftoe*. (Tha oocyw rate a the percemaf* of ferttib «nephelei with oocy«i an tha 
*ut wall) 

If tba figure* for fiat *nd wfhtry flwid bifecdocu are totalled and rtora infection 
fltr calculated, the reWdtwl ficurv obaettrva the tktnrficarrt irifotTnatioei demed from the 

-I An ettematr of the irttrrti tty of trwramaaaioo n Jocaliry mry b* mad* from the 
aporoaoll re if the number of vector rocwffjrtnra that *» SIS bil» peraon tn Itirtn Pro* 
b known. 

ixiMPin or rm mourn ert or MO*Qurron. 

Tbeae example* from Malay* fDustrrtc the following ipecihc point* which 
will be dracuurd in a later *ecuon. (*) The fulitficatkm of infect Km* itid 
infection nte* when movjuitoe* ire kept for wrnxe day* between capture and 
ditaecuon (Example* 1 to 5) (4) the mumterp relation of dal* with regard to 

the biology of the rnoaquttoe* reaultmg from the um cause (Example* 3, 6 
and 7) (f) the effect on the re*uh* of the method of capture (Example 8) 

(rf) Example* 9 to 13 are ilhntx*tnre of information relative to the mtenaity of 
tr*rttnn*iKra of maUrta, and airruLir information t) *l*o drawn from Example* 
1 and 2. 

In the example* cited below t may be a* turned that the great majority of 
the motquhoe* described a* dmectcd ** 0 to 3 day* after capture were caught 
without blood in the gut, while of tho*e dweeted “ 4 or more dap ftcr 
capture, mat were caught follow mg a recent blood meal and were kept for 
7 to 9 day* before d meet ion. 

Exemplt 1 lloDOxrt and Joiprrro't (1935) report the finding of naturally 
infected rlwopAefr r ixirixroitru r d. Wulp *t Datu G J*K Perak during 1933 »nd 
1934 The town of Fbtu Gajah he* between krw hilh on one tule and awampa cm the 
other Extenurc anu-malaml meat u re* prevented the breeding of 4 mondfhn 
but the twamp-breedmg anophele* went uncontrolled. There wa* Irttl malara 
by rural itandaxdi, IS- case* were reported in 1934 m a population of 0 759 
(1931 cenru*). During 1933 catche* were made by hand in human hahitrtiom 
and of the 839 A. burttrodru dmectcd and examined foe malaria parurte* 2 4 
per cent, were found with oocyrta, ind t 2 per cent, with «poroi extra in the 
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6iy 

ghnds In the following year a human bait trap* was used, and in the 691 A bar- 
btrostrts dissected the oocyst rate was only 0 6 per cent and the spoiwoitc rate 
0 6 per cent 

Two conclusions might be drtwn from the ibo\c results ns the} stmd > 
firbt, thit there wns less transmission during 1934 tlnn in 1933, and second, 
tint for some reason mosquitoes caught in a trap show a lower percentage of 
infection Trom the more detailed analysis of the figures gnen in Table I 
it is clear that neither of these conclusions is justified 


Tadlt I d rophrles barbrroitns from Batu Gnjah Perak 


Dissected, 
davs after capture 

Total 

dissected 

Oocysts present 

Sporo: 

oitcs in pbnds 

Total 

Per cent 

Total 

Per cent 

1033 hand catches 

0 to 3 da\ s 

412 


0 7 

0 

i 

il 

4 or more dn\s 1 

427 i 

17 

4 0 

10 

2 r » 

Total I 

830 

20 

2 4 

10 

i 1 2 

1034 trap catcher j 

0 to 3 da> s | 

: 

j C37 

1 1 

+ 

3 

1 0 5 

4 or more da>s 

51 

i 3 

, + ! 

l 


Total 

j GDI 

1 

“ 4 

» 

i 

j 0 (1 

! 4 

! 

0 0 

i 


About half of the mosquitoes that were caught by hand m 1933 were 
freshly engorged and were kept in the laboratory' for a week or more before 
dissection, most of the gut and all of the gland infections were found in these 
mosquitoes When, in 1934, a trap was used \cry few of the mosquitoes so 
caught contained blood and for this reason nine-tenths of the mosquitoes were 
dissected within 3 days of capture, of these three showed sporozoites in the 
glands 

In Table VII only the 1934 figures arc given (i c , mosquitoes taken in the 
trap), and only the mosquitoes dissected within 3 days of capture are included 
Example 2 Mosquitoes were trapped nightly for nearly 3 years (1931-1934) 
on a rubber plantation where A maculatus Thco was the vector of malaria, 
with the purpose, among other things, of estimating the intensity of trans- 
mission There were no anti-malarial measures worth the name There was 
severe endemic malaria among the Indian labour force and dependants 


The human bait trap consists of a large mosquito net surrounding a camp bed 
screened with a smaller net The operator rolls up a door in the large net and lies on 
™°„ cd V s P cc,ficd I 2i crvn,s E cts UP. doses the door, and catches all the mosqu.tocs 
2 arBC ” et q at , C A ” ?T, usua,1 y made either at 8 and 10 p m , midnight, 

HoMKrtf °946 )* 8 ’ 9 ’ 10 nnd 1 1 P m (For a full dcscnption, see Gater, 1935, or 
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(December 1931 ipleen rate 43 per cent pamrte rite 32 per cent peruxa 
cammed 190) The dn*ect»on of the A. wakw which were aught produced 
tie re*ak* tbown in T*b!e IT It wiH be *een tint there ire three different 
iporazoite ate* on which to bwe in eitmcUe of the intereirty of trtamhj'roo 
the gm** rite, 0-7 per cent the rite m mo*qmtoe* directed within 3 dir* 
of capture 0 5 per emt *nd the *poroxnite nte m mewquitoe* kept in the 
laboratory for -l or more djyt, I l per cent 

TiKl 11 ,t**f A»Wi MMafarw trt*n Dow X, 



i 

| Whew ihinrud. 

Total d»*«**J 

| Ott **T» 


Tattl dmmcvrd 

I 7^118 

ttro 

MU 

N all oocywi 


M 

» 

N tanker w*h fww 

n 

n 

u 

Total kfretad 

1 u 

« 

•0 

Oocym nrt* per cftL 

1 #3 

o $ 

1 0-1 

HBBi 

1 o* 

1 1 

HHH 


The 1932 figure* ikme hire been included in Table VII and they hive 
been broken up »o w to icparite the catche* during the period Mirth ind 
\priL AH rnrrtquitoe* kept m the laboratory for more than 3 day* hire been 
d« regarded- (Ann. Rep^ IMR. 1931-34) 

ELxampl* 3 The figure* tn T«blc II refer only to moaquitoe* that were 
caught m a human bait trip A further 600 A wwodaho were caught in *n 
autotrotk trap which the tnwpntoe* entered on leanog the labourer’* rooert*, 
and tbe»e were alio dmected with the following grow remit* 

Toed cGweard 000 Total fnftctrd 18 

X ihtJx t with oocrtta 8 Oocyrt rata per cent. 1-0 

„ ipOTtwoue* 10 Spocowwt* m» per cent. I 7 

The grow tporaxolte me here fa l 7 per cent compared with 0*7 per 
cent in the A. muculatvs taken tn the huma n ban trap Of thorn caught in 
the automatic trip 78 per cent con tim ed blood in the rtomach when captured, 
ind were kept for 4 or more day* before dkteetion, while only 20 per cent 
of throe aught in the human but trip bid recently fed. 

Exsmpt/ 4. From the uik mate s cccmdmble number of A- kwreron 
J*me* wu directed (3,734). Four of them were found to be infected two with 
oocytt* *nd tw wrth iporamite* in the gland*. AH thews four mewqurtoe* hid 
been kept m the faboritory for from 7 to 9 day* before direction. 

Exempts 5 One hundred A. ***r*Utiu were caught on ■ plantation where 
it ww believed tint certain perrnn* had contacted roafana they were caught 
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ebNEST r s° DGKn5 . they were kept 

early morning* an digested 

« to «f. *' col»®" f"'* ^34 Vv««' * for more ttanj 

sr-STih: S=s-J := - - *» *■ • 

mm »*■“ d ”““ " 


T\4 or more 

°t \ **• 

days \ 


"Total 


"Total 


jl aconitus 
1933 


1934 \ 


1 

421 

54 

i 839 

A barbtrostns l 

412 \ 

\ 691 

1933 \ 

631 \ 

\ 

1934 

\ 

, 141 

l 63 

\ 349 

A hyrcanusv*™ 

\ 202 1 

\ 880 

1933 

\ 811 

J_ 

1934 


\ - 



-PaKle III it app ca . ^ oU ld be necc^-j 


£2i 


□ osrcrtos o r wc$ourroes foi maiaka rASAirrta 


F.xmmplf 7 During 1939 nearly 2,000 A Lrtifrr Gater were caught in a 
human bait trap on the Selangor catu 1 139 were caught without blood and 
were detected within 3 day* of capture and only 5 per cent, of them were found 
with maturing ora, while a further 351 were caught with blood in the gut and 
were diaaected -< or more daya after capture of these atl but two had 
maturing ora. 

Example 8. At one locality on the Selangor cosat A iaerwi Cater ii earily 
caught dunng the daytime retting at the baae of ** Nrpah ** palm frond* , During 
1940 weekly catchea were made in thia way and a human bait trap war operated 
regularly In a nearby hut. (Ann. Rep. I.1I.FL, 1940.) The mosquitoes were 
disaected within 43 boon of ca pt ure, uruaDy lou, with the rcauita aberwn In 
Table I\ 


T *H* n ji mtfMa >i . i i i troen trap wd dtrrWa rotesf pLtraa, 



Kt*W dwetet 

Qtkju m* 




p*r 

percent. 

CMtgbc m Kifth. 1 


3-1 

1 * 

HttfMbftJrtrrp j 

tw 

H 

14 


T**L* V AnoptwW* owped *' Jtrwn. 



Mihff 

A— rewd. 


A. imUmtk 

3 liO 

M4I 


A. irbfrr 

DO 

UO 

m ' I he 

A wiaiw 

lit 

aw 

Hi 

Other (OOphrlc* 1 

111 

m 

- i - i 


Eicmpif 9 Moaqtutoei were caught in a human bah trap at hampoog 
Jeram, a Malay acttlement on the Selangor com, between February 1935 
and February 1937 A bur bm s tra was the principal specie* caught but amaUer 
number* of A kttfrr and A mJaag were also taken, aa aeD as non-rector 
•pec+ct. Aa indicated by the child tplecn rate, the area waa one of high malarial 
endenuerty The grot* reatdu of the trapping and diwectkm arc shown la 
Table V (the discrepancy between these figures and those abown in Table VII 
is doe to the fact that the figures for January and February 1037 were do 
longer andable when T blc V waa prepared). 

There u an error due to the mduaioo of mosquitoes kept for more than 
3 daya which doeJ not acted 25 per cent of the calculated figure* in Table VII 
ExrxpU 10. Mosquitoes were trapped at Kampoog Sijangkang, a Malay 
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BOIEST t n0DGKn ' 1936 and April 

g 0t coast, betw« “ ophcS caught, T? 1 *” at the 
gttleflteot on ^ 

itf, - h,6h ' 

Other sites T was hi gh I A d B ® T 1936-4°! October 

1940 on a '“ eison an ^ The0 bred u" ^ Indian ^ for 
measures 9 hich A '‘”T. estate boundary qu rne or whe n 

*. dra>"^22ed **£*£ «—-« S«e«de”« c 

22 2“ and dependan ,*peeuve y, ^ patois 

and 

'"S 

Fvampk 12 7°?; Perak nver, near » 30 an d U«o reed mg <* 

^be Shbanho'^'^een S^^r bank f d *2 ha« a nnle 

SSSrS^sS^sSas 

from their q ua ’other species vr t t ^ e arrival m crease m t ' ae 

A slindcaCU l^dy httle clinical m^J ^ followed L Y f betwee n the ages 

2— ?2 eK ^ rates ' 

“frSYi years ««e as &»«« ‘ 


l Date \ 

dumber eiamk 

\OctoberTi®®® 

" ~ 122 
l 114 

\ Spwnber, ^ i0 

\ 136 

-rrTT , 


The figures than 3 days 


«4 


Drawer kw or mowjuttois rot maia*ia rAJurenno 


Malay settlement on the Selangor com, between February 1905 and December 
1937 A* indicated by the child apleen rate, the malaria mi of moderate 
endemkaty The comm on *peoe* of attopbele* were icHaroefro, kyresau 
Aocii, rmu^iew, and ra^xr. Oocpt* were found in both A s*wJ*K*t and 
A berhrottns there were r>o sporozoite* and the identity of the rector remain* 
m doubt. Three thousand A tmaJatau were dissected but, with a tporoaafte 
rate of only 0-04 per cent, rt would hart been quite powible t dtsrect this 
number and find none with sporozoite*. 

Ex**ip!t 14 flypotk*hc*l ctu The point that ha* been made in the 
ear her example* with regard to the effect of keeping mosquitoes m the laboratory 
for acme day* before direction wit] be made dearer by the examination of a 
purely hypothetical history of a batch of wfld caught anopheles. This b Dhr** 
trated in the Figure. Foe the purpose of thb example, the following 
assumptions hare been made 

( ) AD nwqufeor* fed oc prraooi cs j t >* n ml rear t a*n«rtocytr» (*) ol tbs 
nvoaqitlxort eauaHt, bait had ctDRpd m *ckiht« acuj h*i firu blood mnl on ibj night 
trf c apture , wbde the rrm*±adrr had cmenrd *nd fed *t fctfarrab of 4 day*, *i Jodkatad 
no tb* left ©f th« diagram j ( ) tb« paraabe* dt-rcioped at uniform sored, sporoaofct* 
W^raifa* nx tb* chads of all the mosquitoes by the ITth day after tS* irftcdn* fead. 

The result* that would be obtained lry dissecting the moaquitoc* 4 8, and 
12 dap later are shown on the right of the diagram. The mosquitoes that 
hid fed more than once would be found with parasite* in ranou* stage* of 
derelcffrcoeut hot, for simpberty only the oW« parasite* are indicated In the 
figure. The result' of the dmectran* are *u mm* rued in Table VI. 


Teat VI IfrpoeWned EurtipV Jteajta o 


\VW* d i — cct fd . 


*£* p<r a 


The dissect ion* made 4 8, and 12 dap after capture hare thus gfren 
fictitious oocyst and sporoaotte rate*, if the purpoae t* to assess the infect i renew 
of the moiqartoe* to mam. The effect of keeping the roosqurtoe* m the laboratory 
ha* been to iocreaae the sporozoite rite from 12 per cent, at the time of capture 
to 100 per cent. when they hare been kept foe 12 days. 

D t*cv*j i om. 

Two basic assumption* are taualiy made with regard to the malaria 
parxwte* found m wild caught mo*qtntoca. Firat it is assumed that the presence 
of apparently normal sporoiorte* in the salmry gland* r» tridente that the 
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wltw co-madem in drembunon uith the important malam earner A wtmnlatus. 
There n no epidemiological evidence for wipmn^ that A JUrjewn ft a rector 
of malm* and thi* it the only pobbahed record of infection* haring bent found 
to wild caught raoaquitoea. The four infection*, two gut and two gland, were 
■U found to nnorejuitcw* that had been kept in the laboratory for a week or 
more not one mewqurto that w a* directed within 3 daya of capture (the balk 
o r the dmectwm*) all found with malana parwrte*. It nmat be concluded that 
there it no raaon to be here there were iporoxnite* n the gland a of any of three 
moaqu'ltoe* at the tone of capture and therefore there H do evidence that 
A tumcan i* a rect o r f malana. 

The ume atatemeot might be made with regard to A iwrAtrotfm on the 
evidence of the 1933 figure* green in Table 1 of Example I Three out of 
the 412 movputoe* d tired ed within 3 daya of capture * bowed oocytta on the 
gut, but none earned apomente* VB the gland infection* were found n 
moaqurtoe* kept for 4 or more daya On the other hand, the tending of the 
three gland enf ecu an* tn 1934 n pomree evidence that A Jeintn/m i* ■ rector 
the man operating the trip would, had he not been protected by a moaqurt 
net, hare been exposed to the bile* of at lent three infective A b mUntt nt 
during the cwxrre of hi* work. Tt i* rrleram to note that *ub*equetrt inmtigj- 
tuxu hare ihcrwn the cxirtmce of two form* of A. fenbrarfm m Malaya, and 
that of there one it a rector while the other t* probably htimleaa (Rrm, 1911). 
At Batu G*r*h a nurture of the two farm* w** caught 

It mar *ddorn happen that a apeoe* will come to be conudered a rector 
on *uch rrideoce but the comequencr* of wrong identcScation can be renou*. 
It Dot infrequently happen* that the real rector in a locabtr i» erther re U tret It 
rare or wQd m it* hihrt* and ao it mar be discounted while other apecie* w htch 
are abundant may come to be regarded a* the true rector* became they feed 
cm man wdEcrently frequently for infection* to be found in them when they 
are kept for *ereral daya before du*ection F r many year* A msatUfK} w j* 
befiered to be the principal rector in Borneo became it *u common and wa* 
known to rrannort malin* n the Malay pemnaula. Recently McAhthli 
( 1947) hi* ihovn that rt b probably Karmic** and that the real rector r* A Irmcos 
pkrrms Dfin. which a a «hy apeoe* that a ranch caught by orthodox method*. 

2. If the aporoxorte rate r* to be ireed a* a roeaiure of the nfectfrene** 
of the vector or rector* to the human population, it ratm be baaed upon a 
aample of the mo*qmtoe* that are actually biting man. For tha rc*»on, m 
the bypot bcticaJ Example (14) the moaquitoe* draaected 4 8 aod 12 day* after 
capture free no information about the n*k of infection to which a per»on wa* 
ex pored on the nrght the nwnqmtoe* were caught- 

The argument ha* been put to roe that if there mowputon had rvx been 
caught the parent ci they acquired at the tn/ccung meaf would hare developed 
and the motqurtoe* would hare become rejected tn the *ame war that they 
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have done in captivity This is not true An unknow proportion would 
have survived to do so and m the meantime the sample would have been diluted 
by an influx of freshly emerged adults Under stable conditions the composi- 
tion of the total population will remain constant from night to night and, within 
the limits of experimental error, successive samples of freshly caught mosquitoes 
will give the same results on dissection The age distribution of a human 
population is analagous , this remains constant from year to year, within limits 
comparable with those of the mosquito population under consideration The 
proportion of the mosquitoes that will survive long enough for sporozoites to 
mature is one of the essential unknowns m the problem of malaria trans 
mission , it may be expected to vary wnth the species, with the season, and 
with other factors 

In the actual examples cited above the differences between the sporozoite 
rates of the mosquitoes dissected wuthm 3 days of capture and those dissected 
4 or more days later is marked Individually the differences are not, as pre- 
sented r statistically significant but their repetition leaves no doubt that many 
of the gland infections would have been recorded as gut infections or not at 
all if the mosquitoes had been dissected immediately In Example 2, with 
nearly 10,000 A macufatus, the effect of keeping the mosquitoes has been to 
double the sporozoite rate (0 5 per cent and 1 1 per cent) In Example 1, 
a fictitious sporozoite rate of 1 2 per cent was recorded in 1933, and there 
is no means of knowing what was the true rate In Example 5 the fantastic 
sporozoite rate (by Malayan standards) of 7 per cent was found w T hich, m the 
circumstances, tells us only that the human population was highly infective to 
mosquitoes 

Thus the effect of keeping the mosquitoes in the laboratory is to render 
invalid the calculated sporozoite rate, the measure of the infectiveness of the 
vectors to man 

3 From Example 6 it will be seen how a similar false conclusion may be 
drawn with regard to the biology of the mosquitoes From a comparison of 
the hand catches (1933) with the trap catches (1934), it might have been con- 
cluded that there is a difference m regard to the maturation of the ova between 
mosquitoes found in houses and those that enter the trap , that m the former 
the ova mature readily, while in the latter they do so only in a much smaller 
proportion The error is here so crude that it could hardly have been over- 
looked, but if the figures had been more nearly alike it might have passed 
unrecognized 

Example 7 serves only to re-emphasize the same point Here there is no 
possibility of false conclusions being drawn because there was no separation in 
time or place between the mosquitoes dissected immediately and those retained 
in the laboratory 
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In Example T tht higher percentage of infection* in the A maatUtUt 
ought with the automatic trip u compared with the human bait trap might 
bare been taken aa evidence enSeT that moaquitoei Uij in hmae* during the 
day white actuaDy they rarefy do to, or that they have a homing irertroct. In 
fact, the difference between the two Infection rate* n to be attributed to the 
different proportion* of the two sets of movqtntoe* that were kept in the 
laboratory before dJwecttoru 

4 If the oocyit rale a used a* a menu re of the m/ectnrene** of the human 
population to mosquitoe*, it would teem to be logical to retain tbe mosquitoes 
m the laboratory long enough for the parasite* to become recogni sa ble. How 
rrer dissections are rarefy made with thaa purpote in new rinoe the gametocyte 
rate tupplkf an estimate that n generally eaaier to obtain and more in/ormatrre 

Oikrr Fcrtvrt tk+t wav affect Dtaechom Rmdts 

The foregoing make* it cte* that atatutica bawd on the dissection of aped 
mem kept in the laboratory for several day* are ■ major aourte f error but 
there are othar matteri to which attention should be drawn when the result* 
of daaectiotB are reported. There relate to the t me place and method of 
capture of the mosquitoes. 

In Malaya rt i* generally found raott iiutfactory to catch saopbcle* by 
mean* of the human bait trap because they are difficult to find in house* during 
the day sometime* it i> possible to make hand catcbea in bouac* at night or in 
the earlr rooming and for certain purposes it a useful to catch raosqurtoe* in 
cattle ahed* elsewhere hand catching by day in home* i* commonly reaorted 
to. It a not to be expected that the different method* of samphng will give 
the tame remit* and rt ri important in report* to make dear bow the sample 
wa* obtained. 

In Example 8 above, the cwitrart between the oocyst and sporoarate rate* 
of the A ban* u caught in the trap with those taken on the palm frond* b 
marked. To have lumped the figure* would hare been to give £al»e rate* and 
to obscure an ratererting and important difference It n irervmabie to isurme 
that the ram pie of rrewqurtoe* caught in the trap attracted i a human being, 
more dose I \ resemble'* the population that i* attacking man than doe* the 
sample caught from the daytime rest ng place* 

The neeeraity for recording the time and place 4 c*pt re are nxwe braoa*. 
Loth the time of tear and the time of da) at which cjtche* are made may affect 
the resuh*. In figure* for A tuacmUtus gneu below (Tabic \ IF) rt wlf be 
*een that tbe »por curate rate during the trmn*m»«on season an double that 
during tbe rert of the year With regard t place rt t* dear hr desirable to fire 
information cm tbe human population, and particularly the extent to which 
k b infected with malaria, though for practical mww n a not always possible 
to do this. 
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DHWCTIOI Of MOtQOTTtM ro* KALAKA fAXAjmj 


A. ktfixrottru Rrto (1941) ha* ahown that there are two form* erf t'ha 
ip«rit*,^And that while ha M drri winged ** form a ■ rector the M Eybt 
winded " form doc* not appear to t tarn mi t cat bra. Both foraa were tlira 
« Brtu Gtjah and it him pong Jrrrm. For tha rraaoa the true tjxnmotte 
rate maj weD hare been higher than the figure given. The trim mi moc rate 
*t Bata Gajih appean cxcettirc when compared with the figure* for malaria, 
bat the latter refer to the town n a whole while the tnp wu erted c!o#e to the 
*wamp« which were the *ource of the A iarUnxtru. 

4 The March- April period hn been aeparated became thi> 

wa* the penod of greatest trammmjon, immediately preceding the main malaria 
aeaton. 
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A letifer The reason for the difference between the two transmission 
intensities at Sijangkang must be attributed mainly to the greater numbers 
caught The numbers caught at sites A and B were too small for the lower 
sporozoite rate to have any meaning 

The results of the trapping on the tea estate illustrate two interesting 
points Firstly, there is a contrast between the intensity of transmission during 
periods when the population was receiving prophylactic drugs and when there 
was no prophylaxis The nightly average of vector mosquitoes remained the 
same but the sporozoite rate was lower during the period of prophylaxis than 
when there was none Secondly, despite the fact that the sporozoite rates in 
the two species do not differ significantly it is evident that A letifer was playing 
a much greater part in transmission than was A umbrosus An important 
practical conclusion follows, namely, that control of A letifer alone would have 
eliminated three-quarters of the transmission of malaria on the estate (control 
of this species would be practicable, while control of A umbrosus would be 
difficult and very costly) It should be pointed out that if these mosquitoes 
had been kept in the laboratory for some days no valid comparison could have 
been made 

The possibility has been mentioned above that some of the parasites found 
in the A umbrosus were not of human origin but belonged to species infecting 
monkeys, and this must be taken into account in assessing the value of the 
sporozoite rates There is, however, little doubt that this species is a vector 
-of malaria (Reid and Hodgkin) 

In the foregoing examples the sporozoite rate lies between 1 1 and 0 4 
per cent (disregarding the mixed A barbirostns catches and the figures affected 
by prophylaxis) In Example 12, on the other hand, the sporozoite rate for 
A sundaicus was found to be only 0 04 per cent All infections were found 
m the 10 months following the arrival of the non-immune labourers It is 
possible that with a stable population the sporozoite rate might have been even 
lower and, on the other hand, it might have been higher with continual importa- 
tion of non-immunes This fact reduces the value of the sporozoite rate and 
the index of transmission intensity Despite this it is useful to state that m 
this example the intensity of transmission with A sundaicus is of the same order 
as was found with the more heavily infected species because the much greater 
numbers of A sundaicus which occurred amply compensate for the much lower 
sporozoite rate m that species 

From the point of view of the control of malaria, it is significant that these 
large catches were made in spite of efficient anti-larval measures carried out 
within half a mile of the trap 
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CcMCumoMi. 

The example* I bare riven demon* tratc that mm m um nhie can be 
obtained from the dbiectlon of wild Caught moaqurtoe* only If tboie that are 
actually biting m*n are dmected. 

In particular the practice of keeping mo*quitrx* In the laboratory for 
acme day* before (bisection prodatrt artificial infection*, and tbe remit* may 
be no more Informative than tbote obtamed by artificial feeding oq garnet ocyte 
camera. They can, in fact, be mklea ding a common ipeoe* may be identified 
a* the vector when, in fact, it a harmie**, while tbe true vector which I* lea* 
abundant or more difficult to catch, may pa*» onrecognned. 

For tha reason I aoggeat that it abould be made mndard practice to diaect 
all wild caught motqnitocs aa toon at partible after capture whether they arc 
recently engorged or not, and that in normal practice they abould never be 
kept for mere than 72 hour* before doaect run- 

in publhhiog the remit* It U al*o nccemty to give Information relative 
to tbe time, place, and method of capture of the mwqiatoea became all of 
theae may affect the aponnoite rate. 

Today tbe principal rector* of malaria are well known. What t* now 
required it an accurate a wnu ent of the part played by each m trarumiruon 
re Laid re to the incidence of malaria m the human population. The mt entity 
of trantmumon by a rector in a locality a a factor of both tbe percentage that b 
carrying tponmate* in the gland* and tbe number* that are actually biting 
man. In the literature on the trarammion of malaria tpomrorte rale* arc often 
publtthed without any indication cJ how they were obtained and rarely t* there 
any emulate of the number* of the rector moaqtntoc* that arc biting man. 

Tbe moat direct method of obtaining auefa an eitrmJte ta to catch the 
mo*quitoe* a* they bite. Thia baa certam obvious disadvantages which generally 
make ft undexinbfe, not leart of theae a the mk of contracting malaria to which 
tbe catcher ta exposed. In Malaya tbe human bait trap ha* been found to 
prrmde a convenient mean* of obtaining tbe eatimatc cbewbere other methods 
may be found mo re *m table. 

Tbe estimated number of infective bite* received by a perron tn a year 
provide* a simple index of the trammwion of malaria. It may be calculated 
directly if both the i portae* te rate and the number of mo*quitoe* biting man 
are known. Thu index, together with data ta to the aearocal datributwo of 
tbe infective motqmtoe*, can then be itudicd in conjunction with data on malaria 
fa tbe human population to give fundamental information relative to the 
epidemiology of malaria. 
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Summary 

(1) The purpose of dissecting wild caught anopheles for malaria parasites 
is discussed relative to the incrimination of vector species, the sporozoite rate, 
the oocyst rate, and an estimate of the intensity of transmission 

(2) A senes of examples from Malaya and a hypothetical example are 
given to illustrate certain specific points 

(3) The practice of keepmg mosquitoes for some days between capture 
and dissection is shown to produce artificial infections This may result in a 
species being identified as a vector of malaria when, m fact, it is harmless It 
will also produce fictitious sporozoite rates which will invalidate any estimate 
of the intensity of transmission. Further, any information that is extracted 
with regard to the biology of the vectors (development of ovanes, feeding 
habits, etc ) is liable to be invalidated 

(4) for these reasons it is essential to adopt the rule that all mosquitoes, 
whether recently engorged or not, be dissected as soon as possible after capture 
A maximum of 72 hours is suggested For studies on the biology of the 
insects themselves, even this is too long 

(5) When both the true sporozoite rate and the numbers of the vector 
species that are attacking man are known, a useful index of the intensity of 
transmission can be obtained by multiplying the sporozoite rate by the nightly 
average catch 

(6) In the senes of examples given, the sporozoite rate ranged only between 
1 1 per cent and 0 4 per cent m the anopheles species barbirostns , letifer> 
maculatus , and umbrosus In A sundaicus the sporozoite rate was much lower 
The index ot transmission varied greatly because of the very different numbers 
of the vector mosquitoes that were caught Very large catches of A sundaicus 
resulted in a rate of transmission of the same order as that found m the other 
species 

(7) The examples are illustrative of the type of information that is made 
available by the dissection of wild caught anopheles when proper care is taken 
in their collection and an estimate is made of the numbers that are likely to 
bite man Examined in conjunction with accurate information on malaria in 
the human population, the index of transmission wdl give valuable information 
relative to the biology of malaria 

(8) Other factors that may affect the conclusions drawn from dissection 
data are considered briefly These relate to the tune, place, and method of 
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cipturr of the moequiton. The importance t» *tre*»ed of recording d] 
rderant mformitkm in report* if fat] rdue is to be obtained from them. 
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Numerous authors have described anaemias among Africans, and have 
reported what they consider as either nutritional macrocytic anaemia, or simply 
macrocytic anaemia (Anderson, 1940 , Trowell, 1939, 1947 , Dick and 
McCarthy, 1946 , Leiimann, 1949 , Beet, 1949 , etc ) 

A nutritional macrocytic anaemia is a fairly definite entity such as 
desenbed in India and Macedonia The anaemias so far reported in Afncans 
cannot be fitted into this picture (Wills, 1932-38 , Fairley et al , 1938 , 
Foy and Kondi, 1939) 

In our opinion, a nutritional macrocytic, or a megaloblastic anaemia, in the 
sense that it occurs in India and Macedonia, must conform to the following 
pattern 

(1) A high mean corpuscular volume (above 95/i») taken at a time when the reticu- 
locytes are not above 1 per cent When they are between 5 and 15 per cent , then 1 cubic 
micron must be subtracted from the M C V for every 1 per cent nse in the reticulocytes 


* We are greatly indebted to the Director of Medical Services, Kenya, for the facilities 
which he has given us to carry out these investigations, and for his permission to publish 
the results of the work To the Director of the Medical Research Laboratory for accom- 
modation and innumerable other facilities without which none of this work would have 
been possible To Dr Harris, of the Kiambu Hospital, we are very much indebted for 
some of the cases that he kindly put at our complete disposal, and to Dr Otsyula for cases 
in the Nairobi Group Hospital The European and African staff of the Nairobi Group 
Hospital have given us their unstinted aid throughout the whole course of the investiga- 
tion, m spite of our many fastidious demands on them 



AXAZM Ml OF AFUCVfl CT WXV 


W6 

If the micukry-tr* are abo* IS per wnt k I* tbea r»ecr*a«ry to determine the cBanartaf 
dijTribuocn of the reticulocyte* » order to calcubrt* tb* percemace that r* aho\ the 
mt«n diameter wntobr able to mate (be correction in the .\LC.\ Failure m obaerre 
tWi eorrectioo wdj lead to ktkxji error* In dtagnoafc. (For and KrrJtt 1KB 19t3.) 


C«t L MMrtwrdr rod II pm krmUr [no Ms&ilchUu* mi »• »tafc cfl J Bef« 
Twwnt 



Thatvcect— I ron. 


RlhCi 

Beftr* 

1-+W. 

After 

fl*4S0 

M.CJLC 

Befmr 
tS- 6 

After 

19*4 

Hb 

S3 jpaa. % 

e-ltn*. 

BJmrbtn 

0-0 

0 5 tn* 

C.I 

CM! 

0- S3 

Schssmn* 



1LCA 


64 p 1 

SwAlmg 

Ses 

V* 

M CJL 

1* rr 

\l<rn 

ReUrolocrtm 

1-9 

0 1 


t/rneni RetiexkeyU fUrf * or 10 


rj U<h oiAtur »d*ce* mem corpuaeulaj hacmoglotm rcocnrrratww, and mean 
ccepuamiar haemorWxn*, calculated fnan baenvyticWna done by acme actu m m ethod 
and cell cocarM done «Ttb an error of oot more than ± 4 per cerrt. In caae* ahrre 

blood eehjTOe chattC** are autpt curt, tbeaa thou Id be cbetked for by rnrtoa of Eram 
Blue trt*rt*tk» of blood rottro*. 

m Tbr rrrifttt #f Ehrbcb megafoblart* and or ttaWila n the fmnw 

er^ broemrmeTtred r^rrrr-pfob in lb. perpberaJ bW- The former are ebam+erued 
i -open nude) *od ^amooth ha«no*lntwuifd cytOFOattn, «tcfa t 


dmriUd by pm 1W7) Ttrmu|19W) Stmtm UWD and 




HENRY FOY, ATHENA KONDI, A HARGREAVES AND J LOWRY 


637 


Tsbaels (1930 1939) They are characteristic of pernicious anaemia and 
Scanenuaof India and Macedonia They are pathological ceUs 
™ upset in the maturation of the red cell senes in the due* lack 

present m hver principle They are not to be conf ^^ wrt ^ ^ so ’’ called 
ofT iSiencaS workers (Sabin, 1921 , Doan, 1925), which are merdy 
blasts and not to be regarded as pathological Considerable confusion 


the nutritions 
resulting from 
of some factor 
megaloblasts ” 
early erythro- 
been, and still 


Group IL Megaloblastic Normocytic and Normochromic [Megaloblasts and Stab cells] 
Before Treatment 
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Maximum Reticulocyte Response 16% 

is, caused in the literature by referring to early erythroblasts as megaloblasts Regardmtr 
the giant stab-cells (Riesen-Stabkem of Schulten, or giant metamyelocytes), these are 
also to be looked upon as pathological cells and are found in pernicious anaemia and 
nutritional macrocytic anaemias We regard these cells just as characteristic of these tvoes 
of anaemia as are the megaloblasts of Ehrlich (Foy and Kondi, 1943 Foy ct al 19461 
Whether these giant stab-cells are the precursors of the hypersegmented neutrophils that 
are found in the peripheral blood is at present uncertain , it is possible that the latter 
represent a more advanced state in the development of the giant stab-cell 
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The literature on African anaemias, so far as we are aware, nowhere con- 
forms to these requirements, and without them no diagnosis of macrocytic or 
megaloblastic anaemia can, or should, be made 

So far only one case of normocytic normochromic anaemia has been reported 
m a pregnant African with typical megaloblasts of Ehrlich in the bone marrow 


Group III Normocytic Normochromic [Stab cells only] Before Treatment 



This woman had a Pnce-Jones curve within the normal limits, indicating that a 
megaloblastic anaemia can occur which is not macrocytic (Foy and Kondi, 


During the past 2 months we have had an opportunity of critically exam- 
ining all the cases of anaemia that occur among Africans entering the Nairobi 
Group Hospital and from some of the outlying hospitals, and we are able to 
confirm that megaloblastic anaemias do occur among Africans that have not a 
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tmcrocytk blood picture, «nd which respond to either crude or refined Brer 
to marmite or to ptrrojifiutimK: arid. 
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our inTwUpatvoni it »ppeir» that there rrc it least four different type* of iraemia 
fiDinjt into the following catefone* 

(t) Thom: wkh hrjK»d\rartskL nocrocyti; bk**J pteusti wtth red c»0 awntt al W 
ttriGwm or tiwre Tbey twre neither tnrT*loblw» nor nab~c*5» in th* rerrrow 

( *ncr IV IrrfiVKMrlr M»rn* yrtc iM *ub-«thj Bct*re Traibnret. 





Tn-^rwurr- 

-Folk Aod. 



n*fort 

AJler 


Urjmt 

R.D.C* 

0-090 

4-000 

UCJLC. 

1- 

Hb - 

_ 8-Ormw. 6 -g rnoi % 

Bthrnbm 

0-6 mf 

CL - 

„ 1-0! 

0-7 

Sc-bttmm 


J.LC\ 

- 12^ 

«v 

Stcklrac 

Xre: 

XLCU. 

3lrr 

»*ry 

Rettadocjte* 

5-0*“ 



Jftlutr* Rrhcmitxjtt Rffp*UI 81%. 




■od there *re no hrpererfTorntrd nrutropWr in the penpfaerel blood- They h*re hre 
5d 52rebS« Wo*. The «sduretreci 6m Bctj «* orrre reard *tul 

Sehmtcn tret l* nrgrrrre They 6 not rrejxmd to rrthrr p««re»r*l brer ffLWTOtt* or 
bylwtTb* FrirejtWf rurre n to P- td Tbr, Wj « *U 

Lre M-rWlomre oc *:b«*»orre- bi the f-ert, »oJ t>-7 K. wrera** wd<or ron 




HENR^ FO'i, ATHENA KONDI, A HARGREAVES AND ] LOWRi 


therapy, and minimally to good hospital diet They are probably the classical worm anae 
With worming, their red cell counts reach nearly normal levels, and their haemoglobir 
concurrently Later, unless some iron therapy is given, the red cells outstnj 
haemoglobin production and the blood picture shows low M C H C and M ChH \ 
colour index below 0 9 The reticulocytes response is that expected for the blood ( 
(2) Those having a normocytic normochromic blood picture with red cell c 
between 1 0 and 1 5 millions There are typical Ehrlich's megaloblasts and giant 
cells in the bone marrow and hypersegmented neutrophils in the peripheral blood 


f roup XV Megaloblastic Macrocytic [Megaloblasts and Stab-cells] Before Treatrr 
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acid is present in the gastnc juice before histamine , the Pnce-Jones curve is with 
normal range The indirect van den Bergh is between 0 5 and 2 5 mg per 
Schumm’s test is sometimes positive The spleen may be enlarged, and oedema 
legs may or may not be present These cases respond minimally to worming, h 
diet, and maximally to crude or refined liver parenterally, pteroylglutamic acid or m 
by mouth With any of the above treatments the blood counts nse to nearly normal 
and the haemoglobin to about 10 0 grammes per cent , where it will tend to remain 
iron therapy is given The failure of the haemoglobin to rise to higher levels n 
due to inadequate worming, or to failure of the haemoglobin synthesis to keep pac 
red cell production, owing to depleted iron stores With treatment the megal. 
disappear rapidly, the giant stab-cells very much more slowly ° 

(3) Those with a normocytic normochromic blood picture with red cell 
between 1 5 and 2 5 millions The marrow contains giant stab-cells but no megalol 
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cases where they have not been found, the possibility that they have not been 
expelled by the vermifuge, or have been missed, even after multiple examina- 
tions for ova, should not be lost sight of 

From this work it appears that a megaloblastic anaemia can exist m Africans 
that is not accompamed with a macrocytic blood picture as was previously 
reported (Foy and Kondi, 1943) 

The megaloblastic macrocytic anaemias described here resemble those of 
India and Macedonia, where they have been attributed to a deficiency perhaps 
related to low intake of first-class protein Whether the megaloblastic macro- 
cytic anaemias of Africans are similarly associated with dietary deficiency or 
imbalance is not yet known As there are African tribes here in Kenya which 
are said to live almost exclusively on non-meat diet (rural Kikuyu) and others 
which consume large amounts of first-class protein in the form of blood and 
meat (Masai), it should be possible here to determine the relation of diet to 
the occurrence of these megaloblastic macrocytic anaemias among Africans 
and to assess the place that first-class protein occupies in the picture 

The exact part that intestinal worms play in the genesis and maintenance 
of these various types of anaemia is by no means clear Peripheral bleedmg 
due to worms cannot be the only or mam cause Worms are no doubt important 
so far as the microcytic hypochromic ones are concerned, that have low mean 
corpuscular volumes and colour indices, and Pnce-Jones curves to the left of 
normal But peripheral bleedmg cannot account for those anaemias in which 
there are maturation defects m the marrow leading to the production of such 
pathological cells as Ehrlich’s megaloblasts giant stab-cells and hypersegmented 
neutrophils The presence of these cells must indicate some disturbance of 
haemopoiesis that cannot be accounted for by peripheral bleeding alone The 
maturation defect may be due to a failure to synthesize, absorb or utilize haemo- 
poietic factors consequent on worm infection, such as is the case m Dibothno - 
cephalus latiis (Bonsdorff, 1948) On the other hand, it may be due to direct 
dietary deficiency such as is the case in India and Macedonia, in the latter of 
which neither schistosomes nor hookworms are present The fact that some 
response can be obtamed in the African cases to good hospital diet may indicate 
that food is an important factor A combination of diet and worms should not 
be lost sight cf We do not consider it justifiable at present to disregard diet 
as a factor and perhaps a very important one, as in India and Macedonia 

Cameron et al (1949) have suggested that in the megaloblastic macrocytic 
anaemias of intestinal stricture there may be a change in the flora of the intestine 
that either (1) leads to loss of an organism that synthesizes haemopoietic factors, 
or (2) production of an organism that uses up the haemopoietic factors, or 
(3) production of an antagonist It may well be, as we have suggested above, 
that the intestinal worms present m our African cases are acting in a similar 
way Barker and Hummel (1939) have put forward the view that in the mega- 
loblastic macrocytic anaemias of intestinal stricture the stagnation that occurs 
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prevent* haemopoietic factor* from detoxifying rubatance* In the inteitme that 
depre** the bone nnrrcw function. If these mud our -nevr* ire correct it would 
appear that in the African ones intestinal disturbance* are affecting the white 
and red cell maturation separately u wc hair pointed out above 

The fact that these subjects when they enter hospital them no ret veu locyt osn 
although they hare no doubt been 111 for loop period*, may pcJnt to a d-peewioo 
of rrythropoieat* which, together with the pathological cell* in the marrow and 
peripheral blood, may indicate acme toxic factor that i* depressing mu-roar 
function. 

Our new would be that both worm* and dietary deficienoe* ire playing 
a part in Afncan anaemia, and that a correction of both defect* a necessary 
a* * updated by Trowell and LrmtAXY Peripheral bleeding and dietary 
imbalance are no doubt important in the low haemoglobin picture. 

So far no qutntrtitire worm count a hare been done on whole faece* here 
but the nnprcaaton of most wo ri.cn I* that there u not alwaya a poamro cone 
lation between the degree of worm lnfrttatroo and the magnitude of the anaemia 
(c_f- Beet 1949 Diet and McCarthy 1946). No doubt wwro* may play 
a role In the ytmests of the iiumti in African*, but whether K la • direct one 
doe to peripheral bleeding or an indirect one interfering with production and 
utiExatton of haemopoktic factor*, is by no mean* certain. The presence of 
maturation trpaet* In the marrow abown by p r es ence f pal ho logical crib would 
seem to c* to indicate that peripheral Heeding ia leu important than other 
unknown factor*. Here again Kenya offer* a field for the examination of this 
pro b Kern since there are area* where bookworm infestation i* very high, and 
other* where it la absent or very light. Further there are said to be am* where 
the predominant worm I* Atn mr, and where hookworm is comparatirely rare 
The exact place that malaria occtrpse* in the picture is also powible of exarruna 
two unce there art region* where nulana i* very common, and other* where 
it ts negligible. 

The case* of megaloblastic anaemia here respond maximally t both refined 
and crude Brer as well n to marmite and folk acid The case* in Macedonia 
liken rse respond to crude or refined liver gi en Iq large dose*. to mi mite and 
to folic acid. Id Macedonia, 6 c.c. to 12 C.C. of campokm daily were neceaaary 
to get a responae the dose of anahaemin or procythol forte (chnrroin) 2 C.C. 
daily (Fauujt ft *L 193S Tor and Komi 1939) Willi reported that 
her Indian case* responded to marmite but not refined liver preparations such 
a* anahaemin. Indian cases have since been found to respond to anahaemin 
and thn* the situation m India and Macedonia brought nto line (Faiujt 
1940 Natier, 1933 Scndarax 1944-49 Patel, 1949). It cm now be 
auted that the nutnOcuul megaloblastic macrocytic ansemin of both India 
and Macedonia respond to both the crude and refined Infer extracts, to marmite, 
pteroyigiotaimc *ad and vitamin B *. 3a far a* we have been able to ascertain 
at jreaent, the Afncan case* grrr nmitsr response* to treatment. Whether they 
are sunHar ly connected with dietary deficiencies remains to be seen. 
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The failure of haemoglobin to keep pace with red cell production, as 
■mentioned above, is very striking in the African cases , it was not observed 
m the Macedonian cases Whether this is due to iron deficiency m the diet or 
to depletion of iron stores as a result of worm infection is at present not known 
In these circumstances it is well to give some form of iron therapy to correct 
this defect, as well as liver to amend the maturation upset m the marrow In a 
large proportion of our cases we have found that the response to iron ammonium 
•citrate m doses of gramme 4 to 6 daily is unsatisfactory unless hydrochloric 
acid is given In these cases we have found that there was always very greatly 
reduced free and total acid in the gastric juice both before and after histamine 
The existence of giant stab-cells in the sternal marrow and hypersegmented 
neutrophils in the peripheral blood but no megaloblasts, such as occurs m some 
of the African cases (Group 3), may indicate that there are two factors 
in liver principle One controlling the maturation of the red cell series, the 
absence of which results in the production of the pathological Ehrlich’s megalo- 
blasts, the other concerned with the maturation of the white cell line, the 
absence of which results in the production of the giant stab-cells These 
giant stab-cells are just as significant, m our opinion, as are Ehrlich’s megalo- 
blasts They are found in pernicious anaemia as well as the nutritional 
macrocytic megaloblastic anaemias of Macedonia The response to liver shown 
by these giant stab-cells, as pointed out below, is much slower than that of 
the megaloblasts, the latter disappearing very rapidly after the commencement 
■of liver therapy (Foy and Kondi, 1943-46) If this view is correct there would 
appear to be cases in which the red cell maturation factor is absent, others in 
which the white cell factor is absent, and others m which both are lacking as 
shown in the cases reported above We have never found megaloblasts in the 
marrow without their being associated with giant stab-cells, but it is very 
•common to find stab-cells without megaloblasts 

Hitherto it has been customary to regard haemopoietic responses as a whole, 
but with the production of such specific factors as pteroylglutamic acid and 
vitamin B lt it should be possible to ascertain whether there are m fact several 
different factors which control the maturation of the red and white cell senes 
separately The fact that pteroylglutamic acid given in pernicious anaemia 
will bnng about a rapid blood regeneration but leave the nervous symptoms 
untouched or exaccerbate them, whilst liver treatment will relieve both the 
haemotological and neurological conditions, makes it appear as though fohc 
acid contains only a “ blood regenerating pnnciple,” whilst liver contains a 
*' haemopoietic and neurotrophic pnnciple ” It appears from the work of 
Ungley (1949) that B ia is also effective in controlling the neurological symptoms 
We are aware that the question of “ antagonist ” enters into this problem 
(Jukes, 1948 , Fildes et al , 1949), but feel that the time has come to consider 
the possibility of a red and white cell maturation factor acting separately May 
et al (1941) have found that in the megaloblastic macrocytic anaemias produced 
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In monkey* br deficient diet, the marrow defect* can be corrected in the earlr 
ttaget of the disease by the adminmmjoo of ascorbic add and foCc add. but 
that B t ha* 0.0 effect on the marrow in 48 hour*. 

The presence of Ehrlich * megalobUit* in conjunction with anaemia* that 
hare normal mean corpuscular volume* and Piice-Jonc* curve* within the normal 
range ruses the question of the fate of the megilobbu* and tic origin of mscro- 
cytemi- It a curtonury to regard the megalobbsts a the precursor of the macro- 
cyte but the cues here and the one previously reported male it quite certain that 
a megaloblastic anaemia can occur that l* net macrocytic. In certain hvtT 
diieaae* macrocytic anaemia occur*, but there are ro Ehrficha megalobbrt* 
or other pathological cell* m the marrow indicating that the cell maturation 
factor it present, but the ceil diameter* are increased. I* it poaaiblc that there 
nay be a third factor present in hver principle that r% controlling cell da meter*, 
the interference with which result* tn the production of cells with an abnormal 
diameter or thaefcaesa? W e are well aware that there are innumerable factor* 
concerned with the regulation of cell diameter* {Povncx, 1934 1948 karxJU 
1940) but the frequent xsaocuticn of megilobiart* and macrocytosl* and it* 
absence in these African case* had* to the consideration of the existence of a 
da meter regulating factor in liver principle. So far the only rvyrmocytic megalo- 
blastic anaemia m man that have been reported hare been in African* in whtfh 
worm infection a imerabfy present. It a not lmpoacble that a combination 
of worm infection and dietary deficiency may be responsible foe this peculiar 
condition- We hare never teen in Macedonia a megaloblastic anaemia that t* 
not alao macrocytic and we are unaware of anj other report of wadi a condmoQ 
(Suntujuui 1949). 

In the cite of the macrocytic anaemia* the Price Jones rorrt* show great 
arusocytora and the three cell population* that are characteristic of pernkdou* 
anaemia before treatment. Further detail* concern nj cell iixe distributioo in 
the African cases will be publiahed later 

Work ta continuing n these four type* of anaemia and a full report, 
together with critical result* f treatment on the Pnce Jooe* curve*, marrow* 
and peripheral blood, will be published later Belem we are merely ou timing 
represents! it e* of the four type* w th bnef notes on the r e ip onvr to the aanoui 
treatment* given. 


StSrtiaa.T 

1 A » rrey Va been made of the iTiarmia occurring m Ainesus in 
Kenya, and certain ernem bid down for tbn prope diagnose*. The macro- 
cytic anaemias *o far reported from Africa hare turned out to be due to 
reticulocTio* c* and Dot macrocytic m the usual rneuung f that tercn. 

2. The inwrim m African* n Kenya fall mt « leas four Curb sharply 
defined group*. 

3. In three of the group* Ehi&cfa* megalobUtU and r giant *tsb-cell* 
are present in the marrow and hrperiegm enter! neutrophil* iu the peripheral 
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T>lood The presence of these pathological cells clearly indicates that peripheral 
'bleeding cannot be the only or even the most important factor involved in the 
genesis and maintenance of these anaemias 

4 There must obviously be some haemopoietic disturbance which results 
m a maturation failure resulting in the development of megaloblasts and giant 
stab-cells Whether this haemopoietic disturbance is due to direct nutritional 
deficiency as m India and Macedonia is not yet certain It is not impossible 
that worm infestation may interfere with the synthesis, absorption or utilization 
of haemopoietic factors as in the case of Dibothrwcephalus latus infestation, 
m which cases peripheral bleeding due to the worms may be an additional 
complication 

5 The absence of reticulocytosis, and the presence of these pathological 
cells in untreated African cases, indicate both a depression of erythropoiesis 
and abnormal maturation that may be due to toxic factors connected with 
worm infestation and/or dietary deficiencies 

6 All those anaemias here which have pathological red and white cells 
in the marrow respond maximally to refined or crude liver extracts mter- 
parenterally, to marmite or folic acid by mouth, and more slowly to good 
hospital diet 

7 The rapid response of red cell* to liver, marmite or folic acid outstrips 
the haemoglobin production, and unless iron therapy is given a hypochromic 
blood picture will develop This failure of the haemoglobin to keep pace with 
red cell production may be due to depleted iron stores consequent on low iron 
content of the diet, to worms, or to both It is recommended that iron therapy 
be given to correct lag in haemoglobin and haemopoietic substances to amend 
the maturation defect in the marrow 

8 The existence of a megaloblastic anaemia that is not macrocytic has 
been confirmed among Africans, and the problem of the fate of the megaloblast 
and the origin of macrocytosis is discussed 

9 The presence of anaemias with both Ehrlich’s megaloblasts and giant 
stab-cells, and others that have only giant stab-cells, suggests (1) that there 
may be red and white cell maturation factors in liver principle that are acting 
separately, or (2) that a profound deficiency produces upsets in both white and 
red cell maturation, a lesser deficiency affecting only the white cell line Folic 
acid would appear to have only a " blood regenerating factor ” since it leaves 
the nervous system of pernicious anaemia untouched Liver treats both the 
blood and neurological symptoms of pernicious anaemia 

10 The association of a megaloblastic marrow with a normocytic normo- 
chromic blood picture may indicate that there is a third factor in liver principle 
controlling cell diameters In liver disease macrocytosis occurs without 
megaloblasts 

11 All the cases have free acid in the gastric juice before or after histamine 
but hypochlorhydna is common , two of the groups have raised indirect van 
den Bergh and positive Schumm’s tests 
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12. The reapoote that three of the four protrp* of these anaemia* pire to 
nannue and the ratEne* wrth which the Afncan tale* to thk anbttancc 
»opgerL» that tiui mrpht form a rahtabie dietary supplement in areas where 
diet it inadequate. 

13 The Price Jones cun e» are withm normal limits m two of the group* 
— to the left in the m r crocyttc hypochromic M worm anaemia* and to the 
right tn the roepaloMatttc macrocytic one*. 
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I thought that before writing this paper I should consult some standard 
works on the liver and its diseases , what was my surprise when I found that 
not a single word in these books referred to protozoal diseases, in spite of the 
fact that malaria, for instance, is the greatest single cause of morbidity in the 
human race , so perhaps this approach to the subject is not inopportune I do 
not intend to discuss, this evening, all the Protozoa which affect the liver , in 
fact, I am excluding nearly all the organisms which cause extensive damage 
to its substance, such as Entamoeba histolytica which gives rise to amoebic 
abscesses, or Htstomonas meleagndts producing blackhead in turkeys or Leish - 
mania donovam , the cause of kala-azar The group of Protozoa that I am going 
to refer to are the Sporozoa, the class which includes the malaria parasites 
Recent work on the life history of these organisms — chiefly by the President 
of our Society — has brought the liver very much into the limelight First I 
must say a little about the organ itself 

The liver is the largest gland in the body and is indispensable to life It 
is composed of lobules about 2 mm in diameter, each lobule consisting of 
columns of parenchyma cells Around each lobule is connective tissue wherein 
travel branches of the portal vein, hepatic artery and bile duct In the centre 
of each lobule is a branch of the hepatic vein The two circulations meet in 
the sinusoids between the columns of liver cells The sinusoids are lined by 
the strongly phagocytic Kupffcr cells and ordinary endothelium , it is improbable 
that the blood comes into direct contact with the parenchyma itself 

The liver develops as a ventral outgrowth of the endoderm of the duodenal 
portion of the mid-gut It projects itself into a mass of undifferentiated 
mesoderm via which it becomes vascularized and from which it obtains its 
connective tissue framework These two elements— the mid-gut endoderm and 
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the mesoderm— are bier to become the scat of two very diatinet type* of 
invasion hr Protoxoo. Prototoa develop in it least four type* of cell* in the 
U\rT— m the bate duct epithelium. In the hupffer cell* in the vascular endo- 
thelium and fa the parenchyma celU, These bit are perhaps the meat 
ini crest mg they ire polygonal m shape with • Large nucleus containing a 

prominent nucleolus. Bmucleate cell* are quite common. They have many 
function*, including the f rmation of glycogen and the synthesis of amino-add* 
in proton metabolism. Their protoplasm a thu* very nch fa foodstuffs 
probably richer and more varied in tht* respect than any other cel] of the body 
borne of the I'rotccroa which grow in theae cdls need enormous quantities of 
nocleo- protein for their chromatin and it a easy to tin demand wh) Evct celh 
provide the only tunable environment for the development of such orgirasms 

The first infection I shall mention h that produced by the Cocctda which 
are usually parasites of the intestinal epithelium and give rae to a diarrhoea 
which b often fatal (eg the well known grouse disease of Scotland or the 
more benign Jtofpcr* infection m man) In the case of Bam* tUrdur a coccuban 
of the rabbit the sporoaottes act free from the oocyst in the rmaU intestine 
go to the eprthehum of the bile duct* in the Irref instead of to intestinal ceDs. 
They were ongtrully thought to reach the firer via the bfle ducts SwttaMa 
{1933), however has shown that they travel by the portal vein. The terminal 
branches of the portal rein form a plexus surrounding the branches of the bile 
duct* (A-VDtEWi, MAraLUTU and Wextox 19-19), *o a iporuxorte in the vein 
ha* easy accras to the epithelium of the duct The parasite* multiply Jn the 
eprtheLum of the btle duct* whsch become enormously hypertrophied to form 
characteristic arborescent tumours. Theae occupy much of the Over substance 
nd the rabbit* and hare* which suSer from this infection sicken and die. The 
tumour substance is composed of adenoma! i derived from the epithelium of 
the We duct The celis of the tumour tisane contain parasites m *11 stages of 
development Of all the sportsman parasite* that we are going to consider 
this t» the only one that {pres rae to tumour formation. It requires the bile 
duct epithelium to grow in it has not learnt — as moat of the other* hare — how 
to lire peacefully in its hepatic surrounding* it multiplies in a malignant way 
and eventually destroys its host. 

The other parsartes as a rule are more successful In the doaely related 
family of hatmogregannes these is an organism f/rp«to«o*i common in the 
rat, which undergoes it* asexual dm oproent m neat little uchbont* inside 
the parenchymatous cells of the liver This p rasrte is usually satisfied with 
i few of these cells and causes *o little disturbance to the host that even when 
the schrzont rupture*, there ts such a small quantity of toxin prod ced that do 
phagocyte* ippear on the scene T! e achiiont rupture* and sets free grmeto- 
Cjtes or haeroogreporine* which become lodged id the leucocrte* and circulate 
in the ba>od until the animal is bitten by a rrute in which the gametocytcs 
undergo farther development. The mite is eaten by snot her rat, the sporoxortes 
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arc set free by digestion in the intestine and they travel by the portal vein to 
the liver In the laboratory-bred white mouse, the Hepatozoon may cause more 
trouble than in wild animals — the liver becomes so riddled with the parasites 
that a severe disease is caused , the mice become extremely anaemic and die 
within 4 days (Miller, 1908 , Brumpt, 1946 ) 

Let us now turn to the Haemosporidndea — the sub-order which includes 
the malaria parasite In the less highly specialized genera, the organisms multiply 
in various organs and tissues of the body, utilizing the endothelium In the 
case of Haemoproteus — a very common and widespread infection of birds — the 
parasite undergoes its asexual development m the endothelium of blood vessels, 
and m some species the capillaries of the liver are particularly selected The 
parasite becomes lodged in the endothelial cell of a capillar) , rapid growth 
occurs and multmuclcate bodies gradually spread up and dow r n the capillaries 
and block the lumen 

Another bird parasite, Plasmodium galhnaceum , chooses the Kupffcr cells 
lining the blood sinusoids for its exo-erythrocytic schizogony How much 
harm is caused by the liver infection in bird malaria is unknown The massive 
infiltration of the capillaries of the brain is undoubtedly more important m 
causing death than is the infection m the liver 

The bats of Palestine are infected with malarial parasites, w r hich also undergo 
exo-erythrocytic development m the endothelial cells of the liver, but this 
time, they attack the undifferentiated lining cells of the sinusoids rather than the 
Kupffcr cells Such cells are small and the schizonts which grow in them arc 
no larger than G/x There is no apparent host reaction and the bats seem to 
hvc quite happily with their parasites — w ? hich emerge into the blood as gameto- 
cytes waiting to be taken up by some as yet undiscovered vector 

We arc gradually approaching the human malaria parasites, but before 
reaching them wc must study two organisms, Lcucocytozoon and Hepaiocystcs , 
^hosc hfc-cy clcs foreshadowed the pre-crythrocytic de\elopment of the Plas- 
modia of man So far, most of the parasites which wc have been considering 
ha\c been minute and quite invisible to the unaided eye In the remainder 
the h\cr forms are much larger , indeed, m Hepaiocystcs they are 2 mm in 
diameter 

Lencocy tozoon is a blood parasite of many kinds of birds throughout the 
^orld It is transmitted by the St mu hum fly and it sometimes causes severe 
mubrtahs of disease — flocks of turkey's are very susceptible and may be entirely 
tstroyed by the infection I have often picked up young nestlings of weaver 
urds dying from the disease , if the liver (or spleen) of such birds is sectioned, 
1 nmst cvtraordinarv appearance is revealed The parasite develops to form 
mcgalo-schi 2 onts inside the parenchyma cells, or in fixed or uandcnng hi^no- 
cvics (I Iuff, 1942, WlNGSTRAND, 1948) Vs growth proceeds the pansitc 
iconics divided into numerous compartments or cvtomcres which finalh give 

to the merozoitcs Meanwhile the most striking chmgc is gome on m the 
mst cell This cell expands in size to accommodate the growing piratic 
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which l« rrentually nearly half a millimetre in diameter The ceO nudeu* 
undergoc* a aort of grgant ram —finally retching a diameter of 190>i surrounded 
by the cyto meres of the Lewcocyiozoo*. Tt k>ota at though the tender mnn 
accrete some growth- sti mu taring aubetance to came thr* trtntformatbru The 
nucleus cofrtaina large qtanhUet of chrumatm dmnbuted around the nu clear 
membrane and in atnmds or irregular blocks throughout the intenor Thete 
megalo-achoonta are found not only in the Crer but 1 U 0 m the spleen, pancreas 
and ductlea* gland*. 

The rery common malaria ptrtihe of African monkey*, // kodu under 
goes a rather similar proceta of deTdopment (Gucxuam, 1WS) but thla time it 
u confined to the parenchyma cell* of the liter Beginning aa a minute body 
in the eyt opium, rt grow* rapidly mto a multi-lobubr structure with many 
nudeu The parenchyma cell become* enlarged and the nudeu* dmek*, 
ererTtmllj mto eight or more nuclei jimmed between the parasite and the 
remain* of the cell will. The*e nuclei *re larger than norm*! and in Later stage* 
become pyknotic. The pansite seem* to stimulate an abnormal growth of the 
cell which expand* rapidly tearing a clear area between the parasite and the boat 
cell walL The dear area may be due to shrinkage during fijutiocL \ acuoiation 
of the organism follows, the racuole* coalesce and the nuclei collect m count lea* 
number* in a thick rrm of cytoplasm around a large tacucJe Thi* merocytt 
on maturity measure* 2 mm. m diameter and i* visible to the naked eye a* a 
uny transparent body on the turface of the liter Hundred* of thousand*. If 
not nuhktni, of meroiorte* are produced by each merocyit, so only a few cysts 
are necessary to maintain an infection a* ■ rule 6 to 12 it moat can be found 
on the surface of the organ. \\ e shall see the significance of this a little Liter 


Tret* or DiTTLoevixT or Bromaxmn Pasahtts rx Liras 
(Semi-dis aisnmiarlf j. 

Paxn J — P1t< mdam tj n m m fgi. Prs-rmhrTx-ytic schmsot* in partodryrn* etfl*. Not* 
ml»J *ui* rctf of ceO with fi CT t ii of paraarte 
Pavtl 2 . — /’Urmadnm gmB/mtaiam. Eio-eTjttiroeyt*: srfdtoms m Kupttrr cell*. 

Paxil 3 — Malaria parwrta of Palettuv* bat* (Mas and Gcld«u.u 1947). Eio* 
njdirocyttc seturniilr m luring endothelial call* Nate psrud xTMmtri effect of larfert 

Paxil 4 — ffsiwsyi sfwi W \oua( pstuitu m kcarta nvkxheluJ crCU (afu \\ IXYOx). 
Larr» form *oh seven ilrtaMu. 

Pivfi 5. — Etnwi* Infil n-atton of bda duct epetheliura kadin* to arbertace I 

hypertrophy N«» lexa* oocyst*. and aseatwl and sexual foerm inside ryathetia] crib 
Paxil 6. — tw rsryte wss Ip. Early form m parrrietrjTm cell (after 1 1 ir 1912) and 
nearly maruxe fotm hoarm* cyt ameer* surroandm* moerneanly hypertrophied boat cell 
njdtm (from mite real kindly supplied by \V rria I kAXt>) 

Paxil 7 — sp. Growth U parents tn parenchyma ceO. 

PaML fJrpmtocyttn JfcodW. Early form in much enlarged parenchyma cell wuh 
njuldpJc rajdei, later sttfe shawm* entered boat ceO audrua sod manna merucyst 
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nature. Them appear to be two possible courses open to the tpocozortr The 
German werkera (Mroxow kirtmt, 1949) thmk that the aporoxoites undergo 
their fort development in srtKralo-endothtltal cells fa the lorer and that i imaD 
number of merraoite* are produced which subsequently mride the parenchyma. 
This theory would explain the rapid disappearance, by phsgocytrms of tpoto- 
roctej from the blood ft ream. The alternative Idea that the fponuaxte* whilst 
trace Trig fa the *km current of blood fa the wnuaoids, ttrp off and penrtnte 
the Ever ceEt directly teemf le*t probable. The parenchyma a not in direct 
contact with the blood, and H is not phagocytic, *o it would be difficult to explain 
the rapid absorption of the rporczoitei on thu has a. 

It u not until 4 days after the introduction of the iporoKcitea that develop- 
mental form* hare, as yet, been detected. The first half of tbs period might 
be occupied by growth fa reticulo-endotbeCal cells, and the wound half in 
parenchyma cells where the parasites are first won aa oral or round bodies, 
8ji in diameter with 24 nudei. American worker* (e / Cocurron, 1949) bare 
m trod need sporozoites directly into the Ever and actually cUiru to hare aeen 
developmental stages fa FLE- crib. 

By the fourth day the orgoniim occupies about a quarter of a parenchyma 
ceil this has already become slightly enlarged and its nucleus has been pushed 
to ooe tide. The ptrarrte then from very rapidly and by the seve n th day 
fa the case of P rrr*T, reaches a maximum wt of 42j« fa diameter On maturity 
rt contains a thousand or more merozcxtr* which invade the blood stream and 
start the weibkncrwn cydr 

During the growth of the parasite, the Ever cell increases in sue, the nucleus 
becomes flattened, and finally fade trace of the ceO ttsdf remains. There a 
no sign of any reaction until schizogony is complete and rupture has occurred. 
Then tmmedttte farzuon of the area tsies place, chiefly by lymphoid macro- 
phage cells but also by a small number of polymorphonucleara. These cells 
phagocytose both the dfbns formed by the ruptured psrautt and host cell 
and also a greater or lesser number of meroxocte* (the number perhaps depending 
upon the degree of immunity possessed by the boat). Focal infiltrations f such 
cells may be seen in sections cd Ever they can be dntinguiibcd from similar 
a ggregattous around portal tracts by bong found in »nv part of the hw lobule. 
The aduxonta apparently occur equally throughout the organ. 

The process I haw just described is known as pre-erythrocytic schizogony 
and it has been observed m the greatest detail in the monkey parasite /“ cyn- a- 
nolp (Stream and Gaxxkam. 1943), but also fa P err* the cause of benign 
tertian malaria tn man. Recently this stage has been demonstrated m maEynarrt 
tertian malaria (Stream tt mL) where rt aaiarrv-s much the tame form as the 
preceding The growth of the schixont in a parenchyma evil », however 
more rapid and the bode of the parasite tends to expand n any direction where 
the pressure from the Ever tissue is least. Thus a muhdobubr rather than 
an oral body is eventually produced— over 60f* m length and, when mature. 
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containing more than 10,000 mcrozoitcs At the end of the fifth day these 
escape into the circulation and initiate the blood cycle 

In the ease of benign tertian malaria, it seems that a few of the mcrozoitcs 
of a In er schizont re-enter liver cells instead of going to the blood, and that 
an intra-hepatic ejele continues quite independently of the cycle m the peri- 
pheral blood The development of immunity m the host fails to affect the 
e\o-erythrocytic parasites, which arc also protected by their habitat from the 
effects of most anti-malanal drugs I do not know whether it is significant 
or not, but exo-crythrocytic or relapse forms seem to possess a thicker outer 
membrane than the thin cell wall of the prc-crythrocytic schizont Otherwise 
the morphology of the two appears to be identical 

Experimental infections were produced by employing hundreds of 
mosquitoes, each of which was heavily infected with sporozoites In these 
circumstances, tissue parasites were readily found in sections of the liver — as 
many as 20 in a section Experimental human infections were not so prolific, 
because of the disproportion m size between liver and inoculum In natural 
infections, which have arisen as a rule by the bite of a single, not very heavily 
infected, mosquito, the number of prc-erythrocytic schizonts must be extremely 
small Hence it is aery improbable that they will ever be found under natural 
conditions They could be found, of course, but the chances must be 
astronomically remote Because these schizonts arc so few in number, it is 
necessary for them to contain very numerous merozoites m order to produce 
an infection In the case of H kocln, there are perhaps as few as a dozen m 
the liver, but each produces millions of mcrozoitcs which arc enough for the 
maintenance of the infection Under these circumstances, where only a tiny 
proportion of the liver is involved, it is obvious that the organ will not show 
much response to the preliminary infection Liver function tests in the 
incubation period are unlikely to be abnormal, and cirrhotic changes (due to 
tissue parasites) arc improbable later 

Discussion 

The richness of the liver tissue enables it to support a diversity of protozoal 
life not to be met with in any other organ of the body The liver is able to 
look after itself so well as a rule that the parasites seem to cause little harm 
Sometimes by sheer weight of numbers they disturb or destroy its functioning, 
and m the exceptional case of the rabbit coccidian, the bile ducts are invaded 
and tumour formation is the result Otherwise even when the parasite grows 
to a size visible to the naked eye, there is no reaction on the part of the host 
until rupture of the parasite occurs and the debris has to be got rid of Such 
happy relations are confined to the Sporozoa , I have not discussed the 
formidable lesions produced by Entamoeba histolytica and other parasites 

I have traced the development of the liver from the endoderm of the 
mid-gut and have shown how the common coccidian parasites of the mid-gut 
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are rrpnrvmtcd lUn in the bile duct* of the adult fiver IlAtnaNC ct ml (1948) 
have ti*o etnphasired the tntmmal origin of tha group and have imhertrd the 
evolutionary change*. The meaoderrna] element* of the liver are of two type*, 
vxtetLhr end phagocytic both provide borne* for thru own particular par**itei, 
the endothelium of blood ve**el* harbouring a malam paralte of bat*, »h9*t 
the Kupffer cell* contain the malaria ponarte* of bird*. All that cell* art 
comparatively undj/Tcrentcrted and are found in other organ* bofde* the Errer 
thor re*peOivt permit* are equally widely dutributed. It u utberwite with 
the highly ipecialrred parenchyma cell The human malaria pa rathe (and 
certain other form*) need* thi* for rta development and consequently the ta*uc 
phase of theac infection* i* confined to the liver 

Although firm reaction around the growing orgamrm t* notable by it* 
absence, the nruatkxi i* quite different m regard to the ceiJ which ha* been 
invaded. Bauurr (1943) ha* drawn attention to the considerable hypertrophy 
of tt**uc cell* following in ration by Protozoa. The capacity of the brer cell 
to expand m order to contain the developing protnxooo r* prodigious. It doe* 
not merely art *i * *»c to aurrorund the organ tim, but undergoes a remark* We 
form of growth rtself The miden* usually enlarge* to some extent it may 
then either divide into a fairfr Urge number of daughter nuclei, or undergo 
tranxformatioo into an oval body many thouund* of time* the volume of the 
original nudeu*. In other caw*, it become* flattened agamrt the cell membrane 
and disappear*. The cell itself it atill recogmzaWe op to 150/* m diameter 
Theae change* appear to be unique m morWd cytology and are worth further 
*tudy 
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Chloroquine diphosphate, 7-chloro-4-(4-diethylamino-l -methylbutylammo) 
quinoline, has produced excellent results m the treatment of hepatic amoebiasis, 
in the form of acute amoebic hepatitis (Conan et al , 1948, 1949) m the form 
of hepatic abscesses draining pus containing Entamoeba histolytica (Murgatroyd 
and Kent, 1948 , Basnuevo and Gutierrez, 1949 , Emmett, 1949), and m 
the form of undrained, unaspirated hepatic abscesses (Conan, to be published) 
In the last type, one case required subsequent evacuation by needle aspiration 
of over 3 litres of material containing neither amoebae nor bacteria This, 
presumably, represented too large a quantity of necrotic debris to be absorbed 
spontaneously Two other cases of amoebic hepatic abscess (Conan, to be 
published), however, resolved without aspiration Yet another successful 
result (Manson-Bahr, 1949) has occurred in a case with several previous 
aspirations and a final one under chloroquine therapy Several of these cases 
had been unsuccessfully treated with emetine On the other hand, with the 
same dosage schedule the results of the treatment of intestinal amoebiasis with 
chloroquine are considerably inferior to those obtained with the usual intestinal 
amoebacidal drugs (Conan, 1949) One of these is thus required to supple- 
ment the activity of chloroquine m antiamoebic therapy 

Another 4-aminoqumoline with high suppressive antiplasmodial activity, 
sontoquine naphthoate (Wiselogle, 1946), 3-methyl-7-chloro-4-(-4-diethy- 
lammo-1- methylbutylammo) quinoline (mvaquine-M (Decourt and Schneider, 
1947)), has been studied in human amoebiasis (Conan, to be published) The 
naphthoate salt was employed because of a twofold increase in drug concentration 
within the intestinal lumen when compared with the sulphate salt of sontoquine 
or the diphosphate salt of chloroquine Despite this perhaps theoretical 
advantage, sontoqume naphthoate has demonstrated the same qualitative type 
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of Ktrmy o cWomqumc ra^ exceflent In one coe of hepmc tmoeUtta rr>d 
cmtlrrc in only three am of to. cues of fntetdnil Mtnoebusn. 

The efficacy of chicroquioc igcnst major pleursl « wrfl « bejUUC mapi 
fertatKma ©f eumntettlnal smoeHrtu hu aovr been Studied m tw© iroUncn. 
They eonttmae the subject matter of this report. 

Ca» * 1 5W. \ 90S. 

K SS-ye»r-c4d white male railroad section hand, tftlocg realties* at Dutches* 
Ccudxj N wax *im±tt»d to the Sharon Hoephal, CttsnKtfcot, on 11* March, 1949 
becaaaae of dry* of acme abdominal pain. 

The preset* due* »n of 1 1 week* duration, evtaa'i re of roe Wat knr grade ferrr 
irtQd cramp* rad wan-bloody diarrhoea. The Utter two of the** bad tttpcedol t ern * 
wb*t to syt gpta taMac meaeure*. fit* week* before admiaelon there va t 3- to 4-dxj 
period of cfueatkatthle jw uat bce rod dark urine Thrt «rt foGowrd by *oro* furdwr 
abatement tn aymptnena, although the low-grade freer peraimd. Two day* before adsth- 
non the patient experienced the abrupt ooet of sharp asnmtfcg right tipper quadrant 
pain w hiefa radiated to tha back aivj tepidly became geryrafired. Forty -eight hour* later 
he e nt er ed the SoapeuL 

On admUtioa the patient an rwttioeric, dehydrated, febrile la hock. «-«d presented 
bocrd-bl* abdomen. The temper atm e was lu^-t F and tha blood peaasar* SO/SO 
rrtiTL bg. Tha withe blood ceih numbered 40 100 of w hkh P6 per cent, w eta nrutraphQi 
with a marked left-shift. L'rtmiytu rrTcaJrd one phaa protein and do bile Tha armm 
bdirobfn *n 0-0 mg par croc X-ray (Fig. I) nrresled Ugh diaphragm on tha right 
and DO ai aubdiaphragmaticaffy 



Ftc, I — Chart showing temperarure and other pertinent data of Caaa 1 Only raa* anal 
duty temperature! ara plotted her* and ki Fig. &. 
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Fig 3 


Fig 2 — Da> 1 Pnor to laparotonrv High right diaphragm 
Fig 3 — Da> 10 Right empyema pnor to thoracentesis 



Flc 4 Fig 5 

Fig 4 — Day 12 Empyema after thoracentesis Pnor to chloroqume 
Fig 5— Day 17 5th daj of chloroqume Fluid nearly gone Consolidation seen 
medially 





Fig 9 


Fic 10 


Fig 9 — 16 III 48 Taken 1 year previously during U R I 
Fig 10 — 23 III 49 9th day of emetine therapy Pleural effusion 



Fic II Fic 12 

Fig 11 — 31 III 49 5th day of chloroquine therapy Pleural effusion much less 

Fig 12 6 IV 49 11th day of chloroquine therapy Pleural effusion considerably less 
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1 1th cLrv of chlocoquinr ih*rvp\ Pkur»J rffurwo rwxrir rauhed. 
^ «rtU »f ct ct*mdo*i of chJcrr>iqun»e tbmfrv FVuril rffu*iofi foot 
Htph liupt uw m tnd co*to-j>hra»c nmu »dbc*ioo« 
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relieve the shLh^and"^! 8 !^ 011 ° f blood ’ P Iasma » electrolytes and water to 
j on the first hospital day ThT^Y 11 explorator 5 r Ia P a rotomy was performed 
creamy pmh odourless n„ c u u ° 6 P e , ntoneum was found to be covered with 
abscess cavity (2 vQ r \ W £ was discovered to originate from a ruptured 
Subjacent to tbs was aZl ^ u &Upenor as P ect of the right lobe of the liver 
until this was performed n ^ absC< f 5S cayrt 3 r ( 5 X 7 cm ) which had not ruptured 
hvo abscesses, having- hee pera . tlveI y Tlus contained anchovy-sauce pus The 
abdominal incision Li. n ^ ade to communicate, were dramed through a lateral 

the °>argm r n ne.ther the pmt pm nor the 

stained smears or bv ° rgamsm ;^ P rotozoal or bacterial, demonstrated m 

d egeneratmg leucocvte^tu 168 u The pmk pus was com Posed pnmanly of 

erythrocytes ^ ’ hC anchov y-sauce pus of the same, plus innumerable 

^■n from^Sivrr T 111111 ai J d streptomycin were administered The 
Despite a fall m tprn 3 scesses faded to dram any material and was removed 
6th day physical anf i P j F3 , Ure ’ * be P atient ’ s condition deteriorated On the 
effusion This progress d° 0glCa exanu nation gave evidence of a nght pleural 
Thoracentesis was ? f G ’ ac ; com P amcd b y nse m fever on the 8th day (Fig 3) 
^uce pus were rem^vIdT^ °k J° th day and about 100 mI of anchovy- 
centeses were performed M ^ pleUraI cavit y N o subsequent thora- 
a garn revealed no organisms IC1 j°“ 0pic and cuItural examination of this pus 
condition at tbs t.me l?’ ^i 7 Ieucocyt f and erythrocytes The patient’s 
transfusions, parenteral l 7 termmal Despite the antibiotics, several 

was infection, boASl^^ intestinal intubation and suction, there 
Because anchovy-sauce nil ^ SpTeadm f’ cache xia, and abdommal distention 
due to Entamoeba histohhea ? nSlderc f P»**cally pathognomic of infection 
,n ^ pus itself but mher \ bet 5 USe fre T uentI 7 the amoebae are not found 
fe not demonstrated m mTr i e g ^ e infeCted IeS10n and d uite frequently 
following incision tern ^ * P* 1 Undef CVen °P en drama g e untd a day or two 
^oebic empyema were mlde ^IttlT ° f a T eblC abscesses of the hver and 
for exanunatlon for amoebae and S h ° we ^ er ’ no fae ces were available 
generally critical condrtTon w« ^ m faCe of the distension and 

thempeutiT tna^s Accordmgly, a diagnostic 

'uz » cboroqume directed at th -rt- 3 comblnatlon of antiamoebic drugs, 

<Wted « th. mtesld 1 SSoT“?-l , 1 eCn0 V , l1 n " hblS ’ 

p>mme of the base by mouth dady for 2 d Th r f,° Se ' chIoro qume was 0 6 

W by mouth daily for 14 days The of^?^ b7 ° 3 ^f mme of the 
Ablets thnee daily (1 5 gramme dady) for 16 S™ 1 *™ 

were admnustered at 5 p m on the 12th h 6 d ? S , The first doses of these 
• Mn , h hos Pital day Within 11 hours the 

lyDr^A °S f ir ,Cn rr a h C , lde H SuppI,es of thls 

y A Scribner, of Win thorp -Steams, Inc ar ™ en h>drochIonde were furnished 
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temperature fell from 102 to 09-2* F On the erenJngj of the Hth, Hth and 
17th days the temperature rose a* high as 100 F but Oliver*!* remained normal 
throughout the hospital course Improvement in the patient « general condition 
«* « prompt, as dramatic sodas permanent as that of the ferer The empyema 
de*rtd with gratifying speed (F p*. 4 to 7), and as rt did, tmcoTcred a pulmonary 
conaohdatkon medially which alao deamt The only residue of the infection 
was an deration and straightening of the diaphragm. FoUowmg discharge 
the patient returned to work, and presented no new physical finding* nor 
symptom* daring the succeeding 0 months. 

Cm* 2, J fjr \ «StW 

A KUyro-old »h*te student none was sdn-ittod for the third tkne to the Mrtbodm 
BtocAljn, on 16th February 11M9 broco* of ri*ht iqywr quwdrwrt pain and 
pdn in the ri«ht town- chert which nefistrd to the n*ht ahotddtT 

The only psrtvou* iHneva erf any import » n aorta appendxitii 13 yean prerioasly. 
treated by appetkiectotoy aub*e<Ajrrrt to wtkb no rwtro-lrurrtin*) symptom* ocrurred 
unta the present iCnm, The family hirtewy roctnbuwd an hem of perhapa ep^ierttio- 
hvfcal sJamhcmocr to that ooe brother had been treated foe srDorbissss- 

Tha present tOnras beftn In early October 1W3 about O moanha prior to the 
present •dmrssion, with about the nr* sy mpto m pattern, b., tn*f*ise anortsia, nurses, 
tmid tflarrhdiea and pam In the na+rt tipper quadrant and in tha nybt lower chert, the 
latter of which radiated to tha ri*bt shoulder Physics] eiammatioo then revealed the 
In rr marym case fincerbreadth below the njht coataJ martin. It war tender butt to 
palpation and peroration. The lime* were rvryattre t physical and radadoficaJ 
exsinmstion- The patient war detwned in hoapwal foe 6} weeks, dutm* which the ran 
totertnettent low trade fe\er (09 to ICW S* F h and cepertemed no partreokt pTOytession 
or rrjrrewuoo of symptom* Thera war never clirucal noc chemical evidence of j*»cbcs. 
Repeat td blood count* and nrwtyses were wrthki ncercuJ litntts Lht-r hmaiori stu<A«r» 
rrrralcd perr ut tm trald hypeadhurntnaernir sod hyperaicbclmwCTtus (each r. merm* 5*4 
yTunmc per cetrt.) and moderatebr pawn cephahrv-cholrMrral fioccalmort teat 
(4 I to '*- + •+-) The drrocml picture araa trrtcrprrted er pen or ret gne-fnaic anktrra: 
bepstitrs, perhaps riral in ctretn, and aecordio*4y war trtatrd by dietary method*. 

The patient ait discharged only to return 2 weeks later for an exacerbation 
of the umc symptoms. At this time physical and laboratory finding* were 
unchanged. Fo Howto g dtscharge in December 1943, the patient (till had a 

persistent dull ache in the right upper quadrant tnd four episodes of more 
serene pam in tha area, accompanied by the right pktmrtc pain whxh radiated 
to the right shoulder and the mtlaac anorexia and nausea, but no diarrhoea. 
This derationed the present admission in February 1W9 At this time the 
longs were normal to phrsical examination and the only pern tire finding was 
deep npht upper quadrant tenderness to palpation and percusuoci. Again 
complete blood counts and urinalyses were within normal limit*. The serum 
proteins, however were now normal ss well, although the cep hahn -cholesterol 
flocculation test was -F + and the serum Isaline phoaphatase setmty which 
had prertously been 3 4 BodansJry unit* per cent. (B.U per cent) was now 8 7 
B.U per cent. As before, there was neither clinical nor chemical ertdeoce of 
jaundice Ferer was now more p ro m merit ranging from 99-6 to 101 4 F 
\nvwbic infection of the User and pleura was suspected, and although three 
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Fig 8 — Chart showing temperature and other pertinent data of Case 2 


stool specimens failed to reveal Entamoeba histolytica, the serum complement 
fixation test for amoebiasis was reported positive from the laboratones at the 
National Institutes of Health Approximately 3 weeks after admission the 
temperature rose to higher levels (102° F and higher) at which point Fig 8 begins, 
the first 3 weeks being omitted from it to conserve space Antiamoebic treat- 
ment was undertaken over a 10-day period, consisting of emetine hydrochloride 
intramuscularly in doses of 30 mg twice dady and of carbarsone orally in 
doses of 250 mg twice daily This treatment was accompanied by mild nausea, 
diarrhoea and an initial fall in temperature from 102 2 to 100 4° F , but on the 
8th day of treatment there occurred a spike in fever to 103 6° F , accompanied 
by physical and radiological signs of a right pleural effusion (Fig 10) A 
diagnostic thoracentesis was performed with the removal of only 50 ml of 
slightly cloudy yellow fluid whose cell count revealed red blood cells and white 
blood cells in a ratio of three to one No bacteria werd demonstrated by stained 
smears, cultures or guineapig inoculations Upon completion of the course 
of emetine and carbarsone the patient’s symptoms, the hepatic tenderness the 
values for serum alkaline phosphatase and the cephalm-cholesterol flocculation 
test were the same, while there were now two added features, the pleural effusion 
and the demonstration of both trophozoites and cysts of Entamoeba histolytica 
in the faeces Two days later treatment with chloroquine was instituted in 
doses of 0 6 gramme of the base dady for 2 days, followed by 0 3 gramme of 
the base daily for 31 days On the 2nd day of this drug the temperature fell 








Mr! AXG*HiU,« AND OlLDtOQt Dtl 

under 10G* F and gradually reached normal value*. Virthin the fim week 
of chloroqnlne there appeared disturbance in ocular accocaraodauoa, frequent 
nausea and ocmwml rorartmp These symptoms were not influenced by 
changing from the oral admirunrancro of chloroqulne diphosphate to the 
intramuscular sdmmmrauon of chloroqulne hydrochloride (th; dose being 
kept constant In terra* of baae) tnrer a 4-day period. These symptom* 
disappeared at the end of the first week concomitant mth a considerable 
reduction in the hepatic tenderness and the pf rural effusion (Fig 11), whose 
clearing was marked by the appearance of a pleural friction nib. The scrum 
alk a line phosphatase fell from 8*9 B.U per cent, to 4 2 and, as prenously 
noted, the temperature was now normal The patient vras now asymptomatic 
acept for occasional pam associated with the pleural f notion mb which 
gradually decreased and disappeared in the course of a month. The residual 
pfeural effusion also gradually cleared (Figs. 12 to 14) mth there remaining 
evidence of adhesions in the right coato phrenic sinus. The hepatic tenderness 
was absent by the l Oth day of therapy sod the cephihn-c ho lettered flocculation 
test what next performed was ± This much haring been accompGihcd under 
the Influence of cMcnxpsbve shine, additional treatment was Instituted to help 
to eradicate the amoebic infection within the colon, which ahbnojh now 
lsymptnmrtic was manifest by the continued presence of trophozoites and 
cysts of fe’iwjvhi JujtcJjttf* m the faeces. Afw the failure of nuHta* m 
doses of 0-250 gramme three times dally for 7 dais, diodoqutn ass sdmirusfertd, 
followed by disappearance of amoebae from the faeces. 

Discern ox 

'Ihe reasoning behind the original testing of chlocoqumc against hepsltc 
amoebiasts was tuofald (I) To determine whether its antiprotozoal activity 
as demonstrated agamst plasmoda might mcJudc antiamoehuc properties and 
(2) to test the hypothesis that the ddferenlcaJ tissue localization of this drug 
might possess pharmacological significance. The good result* in hepatic 
arooebttsa as opposed to the poof result* in intestinal srooebtasa parallel the 
tisaue iocahzaiKm of this drug Also conforming with such an hypothesis are 
the data from parenterafly administered emetine which on the one hand 
indicate greater efficacy s gainst hepatic than intestinal amoeban*, and on the 
other hand demonstrate according to tlw studies of Pakjot and CoTTEUX 
(1949) and Giatam l a/ (1948), tb same qualitative tissue localization os that 
of chlcnxjume. 

Furthermore, n would appear thui the degrees f hepatic local oat von of 
chloroqu nc prewmsly discussed (Coxtx 1949) which *re based upon scums! 
work (Bctuxt* et */ 1918) actually obta n m the h man, and are perhaps 

even greater Nearly simultaneous spectmem of plasma and hepatic tisane 
were obtained at laparotomy from • human volunteer with a normal Intr In 
order to sample the equilibrium plasma and hepatic cooctmratwns of cbioro- 
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*eal J coNAN ' JR ’ P adml mstratvon, ^^y'bTendemon- 

gramme of ^ base given on plasma, an plasma concen 

- - ■ 1948)1 (hKe 

- « 2 *. ^ r ss^sr- 

figures may b ficant , then, amoebacid 1 against 


rr^ «, r ‘r P s 

5S^£Si 

tration 0 ther hand, it leucocytes which, as ^ be even 

SSttjg2=s«ssi« : -~ 

_„ater because of the gr minor toxic effects 

compared to blood ^ tox icity of any sort, ^ obser ved by th< 

P Chloroqume has n bic therapy m ° v 0 ne 0 f vonutmg, tw 

.■Lp fioses used m antia mSta nces of nausea, \ver 

rT«"^ in '“ d “ n 

Cxrh^MARY 


then it is 

Summary wtb consideral 

th hepatic amoebiasis develope d e other of clot 

T „0 SS-ted ot o„chovy-,auce P»» Dm , 

CBM ° Z1Z B Bbooie. ' 

• Dr BBBNARD U ® ^ New York, kinoiy y 

Goldwatcr M«nori study 
of chloroquine m tM 
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yellow fluid. In each fratance only a tingle diagnewtk thtrraterrtetu wu 
performed with the remoral of 100 ml or lew of fluid, la both ettet, iub*e- 
qurnl to the admlruamtlon of ddorocpmie along with rnteatinal amoeban dal 
drug*, there occurred prompt and definite dearmg of the effiaion, and the 
inflammation in each anatomical location. In the fir ft ca*e therapy waa appar 
cntlr hfe-aaving 'I "he reaulta in theao caaea are comparaWe to thne reported 

for emetine (Gimiuc rt *f 1943) and conerane (Brxuxta ft *1 1943 

Trmvrtav and Lrujcact 1919). It u emphaitzcd that no therapeutic aaprra 
tmo of pleural fluid was performed In either i rata net. 

The theoretical contideratroat anting from the*- reniHa are dtacmatd. 


Corcu.’iiox 

CMoroquine appears a* highly dicer ire agairm amoebic infection of (he 
pleura a* it t» again** amoebic Infection of the Lrvrr 
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ONYALAI IN THE BECHUANALAND PROTECTORATE* 

n\ 

BERNARD T SQUIRLS 


The occurrence of onyalai, a form of thrombocytopenic purpura, has, of 
late years, been reported from many different parts of Afnca, ranging from 
Kenya to the Cape Province of the Union of South Africa 

The disorder was first noted m the Bechuanaland Protectorate by Morgan 
and Squires (1940), who reported 24 cases , a further senes of 52 cases was 
published by Squires (1943) This paper records another senes of 35 cases, 
which were admitted to hospital, and 71 mild or abortive cases seen cither at 
out-patient clinics or in the course of routine inspections 

Chmcal Features 

These have been desenbed in detail by Blackie (1937) and Gear (1938) , 
a bnef recapitulation only wi\l be given Two stages in the progress of the 
disease can be recognized, the prodromal and the haemorrhagic The prodromal 
stage is characterized by headache, malaise, and generalized pain Occasionally 
the tongue becomes swollen, and the patient may complain of transient numbness 
in various regions , there is often a pyrexia, up to 102° F 

The duration of this stage, so far as can be ascertained, varies from 1 to 3 

days 

* I am indebted to the Acting Director of Medical Sen ices of this territory for 
permission to record these notes 
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The haemorrhagic stage rt ushered In by the oozing of blood from the 
muctm of the mouth and ncae, and by the appearance erf haemorrhagic boUze 
In the mucou* membrane* and thin. Tbe*c bullae are tough, trabecubted 
aomettroea uro hi heated, and contain ckrt they vary in she from that of a pin • 
had to a mm 1 inch In diameter 

In a moderately acre re typical case the number of miblc bulbe toaeasa 
for the ftnt 3 or 4 days, and then begin* to dhnhmh. An example (Table I) 
a grren from *uch a case which exhibited only one bulb at the time of 
admmion to horpitah 


Tsaci 1. 


Day 

Ntanber of butUs in mmali. 

Day Hesrijer of IaiSj* i n «so^V_ 

I 

» 

7 ■ 

3 

7 

* r fl 

1 

* 

* a 

* | 

13 

10 i I 

1 

10 

11 1 1 

e 1 

1 1 

1 

is — 


Tn severe case*, haemorrhage occur* from the gastro-intestinal and gemto- 
unnary tracts, so that haemitemais, melaena, hacmattiru-, and vaginal bleeding 
are encountered. In ruth case*, the bleeding may be so sererc and en enure 
that the patient die* within 2 or 3 daya Blaocie (supra) and Gear (supra) 
mention the occurrence of cerebral haemorrhage, but do such mrolveroent hov 
been observed in ca*e* *een in thu te rr i tory 

Lafccratory Fwrfoigr. 

Two conttant feature* are found in blood examination*. The first u a 
remarkable d cm mutton almoat to vanishing point in the number of platelets. 
Dui-CXir (*upra) states that the platelet count may be a* km aa ± I 000 the 
krnert count found by the vrrrter was ± 5 000 and the highest ± 20,000 

The second feature t* the prolonged Weeding time the bleeding tune 
found in healthy African f thi* lemtory n 2 to 6 mmutci, but a case* of 
onyalai bleeding tuna up to 90 minute* hare been encountered. Tn contrail 
to the bleeding time the coagulation time is whhin normal limit* Otherwise 
the blood picture tn general n that characteristic of an acute normoerne anaemia 
following extenshe haemorrhage 

\fmbtd A*st(*v 

Postmortem examination demo rat rata the presence of haemorrhagic 
effuuon into roost of the *eroai cavities. The roost striking appear a nr a are 
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found m the gastrointestinal and gemto-urinary tracts The gut may be full 
of haemorrhagic areas and bullae, from stomach to rectum , such areas are also 
found in the renal pelves, bladder, and urethra 


Mortality 

This vanes greatly in different series, as shown in Table II 


Table II 


Author 

Number in senes 

Deaths 

— - — - — 

Mortality, per cent. 

Blackie, 1937 

7 

1 

14 

Gear, 1038 

7 

3 

43 

Gilkes, 1934 

53 

15 

29 

Gilkes, 1934 

17 

8 

47 

Morgan & Squires, 1940 1 

24 

— 

— 

Squires, 1943 

52 

5 

9 


DIFFERENTIAL DIAGNOSIS 

Onyalai is differentiated from other forms of purpura by the pathognomonic 
bullae If no bullae are visible, onyalai can be distinguished from Schonlein’s 
purpura by the absence of joint pains and of initial sore throat, and from Henoch’s 
purpura by the absence of colic, and from both by the severe deficiency in 
platelets, which seldom occurs in these two diseases WerlhoPs disease seems 
to bear a great smulanty to onyalai, but the bullae charactenstic of onyalai 
have not been described in WerlhoPs disease 

TREATMENT 

A variety of treatments have been described , the sheet anchor of most 
of them is the exhibition of some form of styptic or haemostatic, such as calcium 
or iron in sundry forms , but it is doubtful as to whether these are really of 
an) use Blood transfusion has been employed with success, and also intra- 
muscular injection of whole blood, 20 ml at a time In rural areas, the latter 
method is far simpler, and appears to be as good as transfusion in its results 

PROGNOSIS 

Mild cases reco\er spontaneousl) In regard to se\ere cases, the writer’s 
experience is that howe\er gra\e thc\ maj appear, so long as there is no macro- 
scopic hacmatuna, the) will reco\er, comersel), if an apparentlj mild case 
dc\ clops hacmatuna, the prognosis becomes corresponding!) serious 
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no-jENT imo. 

The aabent point* of lnterot of thu aene* of 35 cue* are given befcrw 
Sex DuinlwiKJ*. — Mile*, 22 female*, 13. The preponderance of male* 
•wi* noted in other *ene* (MatOAM and Squiat* South*, aapra). 

Aft Dirtnb^Jton. — Tlu* u Jpvcn in Table III The range wu I to 90 
year*. 


T**ta nt 


A** tro^ ywr. 

M«ber 

At* ft**’ 

NVBmbtr 

I 10 

It 

Tl-X) 

1 

It » 

11 

Ow JO 

4 


It wtU b* noted tb*t two-tbird* of tfc* pa*ke*i wrr* tadtr 11 


Ntcwtbtr of Dayi t* IlaspittL — Mean II Range 2 to 33. 

DedJb. — There were three death* in the »ene» firing a mortality of 8 
per cent Ah death* occurred Ln the yotingett age group. Two patient* had a 
familial history and three had suffered previous attach*. 


Tkt \VU #r Atypical Care 
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(2) \n \fn«n frmilr an c c< >np1*tn<\t of hr‘< a‘hr oul mnlai >• for - t! > 
Shr itnr ! that ^-inJ Mrr.ltnt, l.-.l l^un that ttnnunj slth.n.ph hrr nrvt r*t.ml «« 
u~i not <)ur for a Shr w ,« ?p\trtnl Mil imiliw rt-minMioti v** nr, ititf \ 

la-trsl nvnimfi 'n, ho vtic', thr prr rmr of a > »l*vrv trtilU h Jit ml ll.r < m.n- 

ct.lar tn\ tfomira unit ow It-M rWro’ini **V trf.nr. h-nunthrrs'i) but 
jvrmi:<lrtl t>' tr*mm in t!tr rr "hlvnitli oj for n fnv I'ava "it! rurti a placr to rt 
t\n\ twohuthc wcic pir^nt m the m v ith 

\o t wor appraffd m d «! dvm bur MI thtec h dhf had cVarcd ^|' 
thr pMtrn » atc*I tl M *hr felt prffred) vrl! 


At \)w tti nr 


Routine ctnint ntton of \fncan children hv d > rc\cilrd c f r *o 

null! tint the patient In'* no* even unrtl n from * chord *Mtrh t * e cm 
often be detected nfter 'pm*' , nc’>i cure if the btdhe It nr omitted in vuiblc 
*. !t c s thee exhibit n #r mll redder rd c i nm^il *uc i which pern fur i tin 
o r two \ b r ». r numbr* of tl r r c nr im querade c «f cp 'hvw 1 he 
following \ tv pied 

0) An Afntm *d <*d h < f , r-r* H\ \ ^ frxrn at * r tin r exa imam \ o r telnet! 
children H * trsr^rr usv J th t < ?i d r ivr r „rr d e <d t! 11 a? 1 1 at 1 on f juMivo, with 
hei 1 *^c ar l cao% rmia In prwtn i tr^t ^ I i r t \\hi of nm hh V. yv *•» r' v m \ mrn 
m tbstv c r, on the* b if f ucr t On n j^^in ihr^r ^ c^r irrrj f/t hr W pic 1 * mil 
bjlbr^ ii^nir of w) tch wr r bb^-n 1 lat^r tbf\ 1 ‘wl Atijtpntctl 


OiMMf *»T 

l he nc f tnlop\ of ornnHi i # > Mill <’b cure I lirrc n ^ \c\ no cndcncc of the 
cxrtcncc of nrn mfcctv\c rnt and it n tbr tulr for n r to occur c\en 

nhcrc there n i fuudnl hrtors I urthc^, if the drei e uof mfcrtnc oripm, 
one “'ttnch <!or^ not nppeir to confer h*tmp mununit\ < for i-sc* of repr ited 
attaclfl !n\c l>rcn rcco ded 

It ln^ been *uij rc^tcvl tint oinahi n n nnnifcMitmtt of poisonmp, due 
to toxic ipcnt^ r uch be contained m mine medicine 

Since it n pncttcilb impo**^d>lr to confirm tint nn\ ntich medicine Inn 
or Inn not been t \\ cri before the pntirnt come* to bn r pitd or drpcnnrx* the 
thcon n cqinllj Inrd to prose or disprove M tn> of the v nicr’s piticnt* 
Invc cmplnttcdh <lcnicd lint tlm lnd iaUh mine medicine before coimnp 
for treatment 1 urlhcr, \hc cn^cn uccn in tcliool children who lnd not c\cn 
nti\cd nwi\ from school nrc tsidence np mist the correctness of thn theorv 
1 litre in no correlation between the incidence of on\ tI u nnd lint of unlnu- 
trition , indeed, tno't cn^cn occur in utll-nounnhrd indmdmb 

\o ncmorul or tnpopnplucnl tnllucnci on the incidence of the dine re 
enn be tneed, for it occur* nt all timen of the \cir, nnd with 111 c frequence 
nmnnpnt the I sw un, who line in wdbwitcrcd npricuhunl nrcrq nnd the 
inlnhitmt* of the hihlnri desert 

\t present, therefore, the nctiolngV r obscure, and onj dm must be rcpirdcd 
m nn idiopathic thrombocuopcnn, with n unique Icnion, the Incmorrlne.e 
bulla 
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OJCtM-M I* BECHUAKALAKD 


SumiAir or Ccrmwn. 

1 Clinical, poftmortem, *nd laboratory finding* c h* tact e rut ic of onyalai 
ire described, together with treatment »nd prognon*. 

2. A *erie* of 35 cue* In patient* *d nutted to hospital i* recorded, *r>d the 
salient po*nt* connected therewith- 

3 The frequent occurrence of mild or atypical onyalai u emphuned, 
with three typical cue hot ode*, *elected from 71 cue*. 

A The aetiology a briefly dhcuucd. 
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by Soper (lyob) . ^g deJ aegypH f 1,224 fatal cases 

of jungle yellow fever have been djjn ^ subdmded phytogeographical y 
indicated on Maps 1 an , thl8 paper 13 based were conducted with* 
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preparation of this report of jungle yellowfe* cr i d fe thc Amazon! 

p Veloso, of thc Oswaldo t be Brazilian Air Force 
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jmcGu vrLUrvT rrvi* 


the area coTcrrd by the Amconhn type of ram forest * few coo ef yellow 
ferer hire been encountered each year unco 1932, and it all timo during the 
calendar year although owing to InacceoibiDty probably only a trail propof 
tion of the acuta t a ar» hart been offidaHy notified In the remainder of Brazil, 
on the other band parttcukriy those area* from which record* are more reliable, 
two epidemic* inroJrmg the month* from NoTembcr to June are known to hare 



occurred, the first extending from 1934 to 1940 and the *ecood from 19+4 to 
19+5. There a « at ri king duplication in acme of the area* fended £a the 
'thirties as compared to tboae attacked during the forrie*. 

Mean* bile m Colombta 469 brer ipecimera posit ire for } eUow fmr were 
encountered during the 14-year period extending from 1934 to 1947 The 
two principal endemic areas of that republic are separated by the eaatem Cordd* 
fem of the Andes, but nermhele** the aeaaomj incidence of the diaeaae h 
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similar in both of them showing a bimodal distribution with peaks in July and 
cccmb cr 

A striking difference between the sparsely and the heavily forested regions 
of Brazil is brought out by a study of the seasonal incidence of jungle yellow 
fever in those two areas In the zone not included m the Hil6ia Amazbmca 
cases usually begin to appear in November or December and reach a peak in 



MAr 2 The geographical distribution of fatal human cases of jungle 
\ellcm fe'er in Bnzil from 1941 to 1949 mclusnc, as related to the area 
covered bj the Amazonian type of nun forest 

February, while there arc no recorded fatalities during the 4-month period 
from July to October inclusive In the Amazonian rain forest and the cocoa- 
growmg areas near Ilhdus, on the other hand, the incidence curve is bimodal 
with high points m January and again m July Climatic conditions in the 
affected areas of Colombia arc similar to those prevailing m the Hileia Amazomca 
It should not be inferred from Maps 1 and 2 that the Amazonian rain 
forest is the only large sylvan area remaining m Brazil Tropical rain forests 
of considerable extent still flourish near the sea coast of several of the southern 
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ima, though toward* the interior these wooded area* art being cut hick 
rtrrerely and in some regions hire been almost completely destroyed. 

Dita on rainfall, to mart case* core tiny period* of more thin 10 years, arc 
available from 20 localrbe* trtuated in the Ililifii AmxrAnic*. These include 
two place* in the Acre Territory and one In Guaponl « well n nine In the 
State of Amazon** and eight in Pari. The number of year* in each locality 
during which recent nun fall record* hare been carefully kept are indicated in 
Table I In addition, similar figure* have been obtained from three place* 
situated m the cocoa-growing region near lHuht* in southern Babb. In 
Table III the monthly rainfall figure* for the Ilhrhri area hare been combined 
trrth those from the Amazon rrrer Talley b calculating the rrerage rainfall per 
month for the entire area of Brazil which i* corered by the Amazonian type of 
rain forest. 

In the remainder of Brazil record* from two localities b Mrto Grosso, 
two b Gniaz, one m SJo Paulo and four m Mina* Gerais, which are bred in 
Tabic I hare been combined in order to calculate the monthly average* that 
are quoted in Table II 

Similarly in Colombia, reliable record* hare been secured from three 
place* ra the Talley of the Migdaltna rvrer a* well a* from V’iilariccrcio, which 
liea at the foot of the eastern range of the Andes. These figure* hare been added 
together and the monthly average* com pitted to provide an mdicatfon of conch 
tkm* carting to the arei* of Colombia where jungle yellow freer prevail 

In the region* of Brazil other than the Amazon river valley and the ITWus 
area, which are foe the nvott part ipirsdr forested, it t* possible to com jure 
rainfti and //arw^ogar prevalence with yellow fever incidence. Average 
monthly nun fall figure* were calculated from the data indicated b Table I 
and the l 13S fatal cr*e» of jungle ye how fever diagnosed by the vtacet atomy 
tcrocc in th'u rone have been arranged by date of onset. At Bassos, m southern 
Mum Genu, Cactitt and Do* Saxto* (1919) hare earned out ayrteuuric 
daytime capture* of //aewyapB and other forest mosquitoes for more than 2 
year*. The percentage* of the total number of Hmemjtf cywr crught, which 
were taken by them each month, have been calculated for comparison wrth 
rainfall and yellow fever tncuVroce. Table II and the lower portion of the 
accompanying graph *bow that the peak of nbfall occur* b December the 
greatest prevalence of 7/ w swyqgsi m January and the man mum i no deuce of 
yellow fever cases tn February 

Becatae the region* of Brazil other than the Amazon river raiky and the 
Iibeu* area be well south of the Equal n the year m Table If a* wefl a* that 
portion of the graph referring to the sparsely forested area*, begms tn July 
instead of tn January 

The graph also shows that m the beavilv forested zone* both of Colombia 
and of Brazil, bssnodal curve* of yellow fever incidence arc encountered, with 
case* confirmed in every month of the year The percentage of Hmrmifc jwi 
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mosquitoes caught each month in Colombia has been taken from the article by 
Gast-Galvis and Bates (1945) The Colombian species designated as Haema- 
gogus capncomu by Gast-Galvis and Bates (1945) was shown later by Kumm, 
Osorno-Mesa and Boshell-Manrique (1946) to be a variety of Haemagogus 
spegazzimi 

Table I — places in brazil and Colombia from which rainfall records have been obtained 


State, territory, department 
or intendencnL 


Locality 


Number of years for 'which 
rainfall records are available 


Brazil 

Acre Territory 


Cruzeiro do Sul 
Sena Madureira 


14 

26 


State of Amazonas 


Boca do Acre 
CaruarJ 
Coan 
Fonte Boa 
Javarete 

S3o Gabriel do Rio Negro 
S3o Paulo de Olrvenca 
Taracua 
Tefrf 


12 

11 

18 

14 

12 

20 

12 

19 

12 


State of Bahia 


Agua Preta 

Belmonte 

Ilh£us 


6 

11 

27 


State of Goiaz 


Catalao 
Goiaz Velho 


31 

22 


Guapor6 Territory 


State of Mato Grosso 


State of Minas Gerais 


State of Par6 


State of S3o Paulo 


Porto Velho 


Campo Grande 
Tr6s Lagoa s 


Juiz de Fora 
Lavras 
Paracatb 
Uberaba 


Colombia 

Department of Santander 


Department of Tolima 


Intendencia of Meta 


Bel£m 
Clevel&ndia 
Obidos 
Porto Moz 
Salinas 
Soure 
Tapennha 
Tom6 A9ti 


S3o Carlos 


Barranca Bermeja 
El Centro 


Honda 


Villavicencio 


11 


11 

14 


14 

14 

14 

14 


19 

19 

14 

14 

16 

13 

28 

6 


14 


22 

19 


13 
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jv’tcu mo w fnrta 


In Colombia the firtt peak of rainfall occur* In May and is fell cured bjr 
a Hgb point of Hsemi&gw pnrralence In June, and a month later by the fim 
peak of yellow ferer cue*. There u bower tr no pronounced secorxhry me 
In the abundance of Jfwwwpopa. For that reason Garr-GaLm and Bvrn 
(1945) guggested that the aecood peak of yellow feTcr Incidence In Colombia 
wa* brought about by certain local diatom* of the people whrch inrohe cutting 
down portioc* of forest In Norembcr and December to enable them to burn 
the treca during the dry months and to hare fresh land nailable for planting 

Taats II. — uawxjll laiATTax* c* aareraii, nmuna or Hawmpi axo ci 

jowls rtLLcrr nmm tx mnM or aunt onn nux tv* uuoh mzar axd tia iLaiia aaai. 


Mentha. 

(a 

ipcbnu 

Aduh 

Cwil of >»fcw foxr 

N ltWxt 
earwfa- 

Trr ctra. of K**I 
r*eS aiMiU 


Per ttrrl tf toed 

wh n*T*h. 

Jub 

Ml 

1 


_ 
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at tbc onset of the mas. Ttma, a portion of the hu man population In Colombia 
would come into closer contact with the forest In Nortraber and December 
than at any other time of the year 

In tbc Amaxon raDey and in tbe nanity of Ilhitt*, tbc maxim tun rainfall 
occur* from January to May with a crest m blarch followed 2 month* later 
by the first peak of human yellow ferer fatalities. It t$ likely that tbe higher 
incidence of ninn ydkrw ferer m the months frocn May to Aogtnt indonre 
may be cs pinned by tbe habits of the people as well a* by fiocroatron* m rsmfalL 
In that State of Pari for example, tbe important crop of Drartl nuts a usually 
gathered between May and September Frequently tbe dusters of nut* *re 
picked up from tbe ground, but if there » any great urgency men may efirab 
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Graph 


Seasonal variations m rainfall, prevalence of Haema S ogtu and inciden 
fever in Colombia, the heavily forested Amazon valley and Ilh£u 

sparsely forested areas of Brazil 


°f Jungle yellow 
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rtholletia trees to speed up the collection of the nut harvest Such 
3 would be working in the forest canopy in the very zone where Haenia- 
nosquitoes are most abundant An explanation of the secondary rise 
a of jungle yellow fever in Brazd during December and January is not 
nt, although at Ilh 6 us there was a slight increase in the monthly rainfall 
the month of November 


[II —SEASONAL VARIATIONS IN RAINFALL, PREVALENCE OF HaemagOgUS AND INCIDENCE OF 
Y ELL OW FEVER IN COLOMBIA COMPARED TO RAINFALL AND YELLOW FEVER IN THE AMAZON 
VALLE\ AND THE ILIl£uS AREA OF BRAZIL 



Colombia 

East and west of the eastern cordillera of 
the Andes 

Brazil 

Amazon river valley and the 
vicinity of Uh6us 
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Fatal cases of jungle yellow fever diagnosed by the viscerotomy service and classified by 
: onset of disease 7 


3ates (1945) pointed out that in the Cuchilla ravine near Villavicencio, 
nbia, enough Haemagogus were present at all times of the year to maintain 
nmc jungle yellow fever In the sparsely forested areas of Brazil, however 
itions are very different, since there is a period of at least 4 months during 
ti rainfall almost ceases, atmospheric temperature falls, Haemagogus catches 
me insignificant, and jungle yellow fever itself does not occur 
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At first coe b tempted to conclude that the Amuon relief end Ithfua 
areai of Brazil, u well u cmflar region* in Colombo, belong to an ext mane 
endemic xooe of jungle yellow ferer in South America- In the remainder of 
Brazil at k*tt two known human epidemics hare appeared aeparated by an interral 
of 10 yean. It would be incorrect to atate, b o w e re r that any particular area In 
one region are permanently endemic while tboae in the other are rubject to 
periodic eptdemlca, becaaac there it no known locality cTen m the Hflfla 
AmaxAnia htclf where jungle yellow ferer ho been cocxttntlj present for 
many years. Inatead, the entire region la characterized by wandering epiiootlci 
among the prtmatea and br occaatonal human oort aa weD. The outttandmg 
difference between the area* of Brazfl which are corered by the -Amazonian 
type of rain forest and the rat of the country b that in place* situated In the 
former human outbreaks of jungle yellow ferer recur mote frequently than 
they do m the latter 


ScuuArr 

The aeaaorul diatributkm of ramfall, //•mqMpitr moaqmtoea and jungle 
yellow ferer in the bearfly forested area* of Brazil b similar to that in CoiomHa 
but different from that encountered in the remainder of BrarX In the sparsely 
forested xooe of Braid climabc conditions from July to October are unfarourable 
for the disease and for ha ayfrm r e ct o r*. 
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A SHORT ACCOUNT OF THE TYPES OF DYSENTERY IN 

SIERRA LEONE 

WITH REPORT OF A CASE OF INFECTION WITH 
SHIGELLA SHIGAE* 

BY 

JOHN D REID, 

Pathologist, Colonial Medical Service , 

AND 

MINNIE GOSDEN, 

Senior Pathologist , Colonial Medical Service 
From the Government Laboratory , Sierra Leone 


Shiga dysentery is rare on the West Coast of Afnca The isolation of 
Shigella shigae m July, 1949, at Freetown is thought to be worth recording, 
and also prompts us to review the incidence of the different types of dysentery 
bacilli isolated at the Government Laboratory, Freetown 

This laboratory serves the Connaught Hospital with 240 beds, the Maternity 
Hospital with 40 beds, the Mental Hospital with 180 patients, the vanous 
out-patient clinics, and the Health Department An average of 230 specimens 
of faeces arc examined per month For routme examination, fresh saline and 
iodine preparations, and a simple concentration m saturated salt are used All 
specimens suggestive of dysentery are cultivated by plating on desoxycholate 
citrate agar or McConkey agar 

* Our acknowledgements are due to Dr F Maclagan, Director of Medical Services, 
for permission to publish this paper, and to Mr C W Stone, Laboratory Superintendent, 
for his technical assistance 


i 
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It t* difficult to assess the relative incidence of amoebic and bagflar y 
dysentery During the 36 month* from October 1946 to September 1949 the 
penod covered try this renew 9 d caw* of amoebic dysentery and 123 cases of 
bacillary dysentery were found. Amoeblast* was probably cocrurentT than tl*-*e 
figure* suggest, as a few patients came to autopsy without the diagnoata hiving 
been made, and tome were brought m dead. Between 194° and 194S arooe bias t* 
accounted for 36 deaths out of 1,202 autopsies. An occasional cue w*a found 
m which the coion was riddled with ulcers, yet the faecal content* were ippar 
ently Domtal and do pus cells were reported in the specimen received before 
death. 

Seventeen cases of bilbinU dysentery were found in the 36 mouth* 
under renew Tht* condition ta more prevalent m the Protectorate. 

All the common type* of dysentery bacilli except Si. boy da were found, 
Aa we haie been using Si. loyda aerum only during the part 12 months, it la 
possible that aoroe of the untyped Kleiner group bacilli may hare belonged 
to this type. 

The following b the actual mod cnee of the organisms Isolated. 

Taws L 


.SL flfxmtrt, 1 SK .Sfc. ^ Sit 

il*d«rw 

mfrdnmn. 

Tjpe \ j VT Z. loa, 119 Vicwfc. ^ ^ 
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Si fit rum \Y l> the commonest type It is abo probably the roost nndent 
as the only fatal case of acute bacilbry dysentery which occurred during this 
period was due to this organism. The patient was a weB nourished African 
man f about 25 years old, and died within 4 days. At autopsy the whole colon 
was intensely inflamed the para aortic and mesenteric glands were en Urged 
there we re petechial haemorrhages bt the heart and stomach the fircr and 
kidneys snowed f tty changes and the spleen was enlarged and aoft. 
Si fit rum U ru isolated from the faeces before death and also from the colon 
at autopsy 

AD the bacillary types hale recurred each year with the exception of 
B ajialtterms and Si s&tpar 

Since the reconstitution of tin* laboratory m 1940 only one cave of ahiga 
dysentery has been found. Thu occurred n July 1949 The patient was a 
young African man who bad been working on the wharf Chmcabr the case 
was mtld ind non-tone, but it took 9 days to dear up instead of the usual 2 or 
3 days. Si thf* was isolated on two occasions. The bacillus was a non- 
mottle rod which fermented glucose n 1 day nd maltose In 9 day* w about the 
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production of gas It faded to ferment manmte, lactose, saccharose, dulcite, 
rhamnose, xylose or arabmose It did not produce mdole in 7 days It agglu- 
tinated Sh slngae serum (Standards Laboratory) to titre, and faded to agglutinate 
with serum absorbed with N C T C 4873 Sh shtgae The latter failed to 
agglutinate with serum absorbed with our strain 

The following table shows the monthly number of cases of enteritis, 
including dysentery (i e , all specimens with blood, mucus or pus), bacillary 
dysentery, amoebic dysentery, enteric fever, ascanasis and ancylostomiasis 
found during the 36 months under review 

Table II 




m 
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Specimens 

fneces 

083 

034 

G49 

683 

015 

639 

808 

789 
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986 
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621 

8,503 

Enteritis 

140 

102 

123 

145 

164 

149 

264 

271 

213 

229 

188 

170 

2,208 

Bacillary 

dysentery 

7 

, 

1 

3 

12 

12 

21 

33 

16 

10 

5 

3 

123 

Amoebic 

dysentery 


10 

5 

5 

11 
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10 

16 

6 
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7 

95 

Entcnc 
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119 
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1 110 

113 

98 ' 

82 

101 

116 

109 

108 1 
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Ancylostome 

ova 

t 

I 

81 

1 

i 

j 109 

76 

70 

73 ! 

1 

86 

70 

74 

85 

129 

101 

88 

1,041 


Bacillary and amoebic dysentery occur throughout the year Bacdlary 
dysentery is most prevalent during the rains of July and August Amoebic 
dysentery', like ascanasis, shows less seasonal incidence, and is probably spread 
by direct contact Houseflies are not so prevalent here as they are m many 
other tropical countries, but it is probable that they play their part in the 
seasonal incidence of bacdlary dysentery If water were the source of infection, 
one would expect entenc fever to show’ a similar incidence 


Summary 

A case of Sh shtgae dysentery’ is reported from Freetown, together with 
an account of the type of dysentery found there All common types of dysentery 
bacilli ha\e been isolated, except Sh boydn Bacillary’ and amoebic dysentery 
are ecjuallv common, but bacillary’ is commoner during the rainy season 
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CORRESPONDENCE. 


To the Editor 


Shigella Infection in Ursns arctos 

Sir -We thought you might be interested in a case of naturally acquired 
dvsenteiV m . brown bear Th,s amm.1, an Urm <™#». was a present from 
7 s t> 7nn1ncncal Garden to the Governor General of the Belgian Cong 
UcaiL by boaf via Antwerp and Matadi, and arrived in Leopoldville on the 
15th November, 1949 The next day it presented diarrhoea A direct 
examination of the stools showed no parasites, but culture gave numerou 
Xii of Shigella flexnen Further identification of the strain showed that 

it was Sh flexnen type WX (Andrewes and Inman) 

The brown bear recovered uneventfully without special treatment, and up 
to date is perfectly healthy, living in the Zoological Garden at Leopodville 
Subsequent stooliultures were negative We believe it is the fin* time a 
Shigella strain has been isolated from a spontaneous infection of such an 

animal 

Wp are. etc . 


Dr E L van Oye, Lt -Col R F Bridges, m b , 

Laboratoire* medical, Leopoldville Dysentery Reference Laboratory, Oxford 
IQth February, 1950 __ 


Rheumatic Fever 

g IR> _With much interest I read the paper of Dr Barnes on rheumatic 
fever in’ Fiji I wish to point out that in 1946, in a paper which I published 
together with Dr van der Sar* we reported on the occurrence of rheumatic 
carditis in the native (Negro) population of Curacao, N W I Among 3,391 
admissions for mtemal diseases over a period of 5 years, there were 61 for acute 
rheumatic fever Three cases were complicated by chorea minor Among 
1 307 autopsies there were 20 which disclosed typical gross lesions or sequelae 
of rheumatic carditis In 12 of these, histologic examination was possible, and 
in 11 typical Aschoff bodies were found 

As Curacao is lying at about 12° Northern latitude, it must certainly be 
considered a tropical island, and our findings are certainly a confirmation of the 
opinion that the non-finding of rheumatic carditis m the population of the 
tropics is caused by the paucity of postmortem examinations 

I am, etc , 

Ph H Hartz, 

21th March, 1950 Pathologist to the Public Health Service, Curacao 

* Arch Path (1946), 41, 32 
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Sim Axrmm William Guulotd Bacstuwz, aw. a bjl ux (cams.). 


The Rovsl Society of Tropical Methane and Hygiene ha* been privileged 
lo number many men of world-wide scientific reputation among rt* President*, 
and thew men hire counted tbeu- election to that drrtingmibtd office among 
the c r w rung achievement* of their careers. In this great company Sir Arthur 
Bagtbawe wu at home, by right of character and ac Increment though be early 
left the field of research for that of record and the collating of other men a 
work. 

He was bom cm 29th July 1S71 the second ton of the Rev Alfred Drake 
Rag* hare rector of Wormhitl, r>ea Buxton. He \re» educatrd at Marfbonxtgh 
and went op to Cambridge a here he took his Natural Science* Tripos hi* 
medical education era* completed tn 1865 at St Georges H capital Hi* early 
interest was in botany and rt was no doubt with the object of tamfying thii 
interest, a* well u of practulng m the then mil largely unknown field of tropical 
tnedteme, that he joined the Uganda medical itrm in 1900 In Kart Africa 
he served on the Lango Expedition in 1901 and on the A agio- German Boundary 
Com mu* ion m 1902— L He *oon developed an m ter eat m the insect* of medical 
and veterinary importance, particularly the taetxe flic*, and he waa the first to 
discover the pupa of 67oin*a ptlpaHs in the natural haunts of the fly 

It wa* tn 1908, however that Bagahawe wu grven the opportunity to develop 
the bent for which he will beat be known, when he waa requested to create in 
London the Sleeping Sickneai Bureau, whose object wa* to collect, from the 
medical IrteTBture of the world, information relating to trypanosome* and their 
rector*, and the daoue* of roan and animal* to which they give me, and to collate 
and pu birth account* of thia mfomaatiou m a form suitable for use in the field 
and m the laboratory On a budget which in modern tune* w ma to be fin 
t**tically »mill, Big* haw e did thu work, and hims elf wrote the four volume* 
of the Slrrptxf Stcknra BuUrtrx which appeared in monthly part* during the 
years 1906-12. The condensation of *och a man of reformation called for 
qualities of judgment in the *e lection of important material and the rejection 
of trivial work, and of accuracy in reproduction, which suited Bag* ha we a mind. 
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and he created a standard of medical abstracting which itself could be ranked 
as a scientific feat The Sleeping Sickness Bureau was soon enlarged to include 
the production of the Kala Azar Bulletin edited under Bagshawe’s direction by 
Dr C M Wenyon, and the Tropical Disease Bulletin, which included the others, 
and which began its career in 1912 The Bureau expanded further, under 
Bagshawe’s direction, to publish the Tropical Veterinary Bulletin, the Sanitation 
Supplements of the Tropical Diseases Bulletin, the Bulletin of Hygiene and the 
Supplement to the Tropical Diseases Bulletin In all these publications he received 
great assistance from Fellows of the Royal Society of Tropical Medicine and 
Hygiene 

Bagshawe’s active services to the Royal Society of Tropical Medicine and 
Hygiene were made during a continuous period of 26 years He was a member 
of Council 1911-22, Honorary Secretary 1917-21, Vice-President 1923-5, 
Honorary Treasurer 1925-35, and, as a fitting conclusion, President 1935-7 
He became a Trustee m 1938 and remamed so until his death 

Bagshawe was created C M G in 1915, and was knighted m 1933 , he 
retired from the Bureau of Hygiene and Tropical Diseases m 1935 


BOOK REVIEW. 

“HAPPY TOIL” 

By Major-General Sir Leonard Rogers, kcsi, kt, cie, lld, md, 
frcp, frcs, frs, ims (retd ) 

Frederick Muller , London , 18r Pages xm -f* 266 

This fascmating volume tells the story of a long life, busy and filled with 
achievement The author’s gift for original investigation became evident in 
the early days of his professional studies During his course of postmortem 
work as a third-year student, he met with three cases of multiple abscesses 
of the liver, due to suppuration of the bile ducts In one of these cases 
diagnosed as infected hydatids by the leading physician of the day, a long 
dissection enabled the student to trace the trouble to suppuration around an 
infected gallstone—” I never dared to tell the great man of mj conclusions ” 
Later, in India, he diagnosed the only case of this condition till then recognized 
there, and removed the offending gallstones, but, unfortunately, infection had 
already spread to the lungs (Moymhan later pointed out that Rogers was 
the first to discover and operate on this rare condition ) His enthusiasm for 
research thus encouraged never flagged, in spite of the steep and thorny way 
that then confronted the pioneer He demonstrated the frequency of amoebic 
dysentery in India, and showed that tropical liver abscess is caused by amoebae 
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* dtsccrrery that led to * rcrohitioo m treatment. Hit tuccetaful cahfct&ft 
of the organ wm of kah tar rt well known, mod in 1913 after 20 year* of 
labour he satisfied hjmsdf of the curatiTe effect of antimony in this dbeoc. 
In September 1914 everything wu ready for an ertenth-e trial of the drag 
but widespread not* neceaaitrted the discharge of aD hit paUenta from 
hospital to that the work ni not completed until May 1915 Unknown to 
Rogers it that time, two Italian doctors had reported 3 month* earlier tbor 
nieces* ful treatment t>f infantile kilt-azar in Slaly tlm* pre-ditmg hi* own 
announcement. And to the long rtory of reset re h goea on — cholera, make 
venomt ttudlet on meteorological data m forecartmg certain epidemic drteatet, 
leprosy thb hat probably hn moat outrun ding work for m Mrgaw'i phrase, 
he r» the man who brought hope to the leper “ 

In 1910 Roger* began hit long crutade to ertsbltth a school of tropical 
medicine in Calcutta, a project that teemed to other* hi those day* no more 
than ■ rtjio-n or a waking dream, and perhapt no one else in the fsce of *uch 
muhrttidinou* and unconquerable obstacle*, at they seemed, would hare 
perm ted. But courage and determination won through in the end, and when 
he finally quitted India in 1920 there stood in Calcutta a School of Tropical 
Medidne and Institute of Hygiene alongside sn associated Hoapital for 
Tropical Disease*, endowed with pnmiioo for M s *trff of ten professor* and 
term whole- time research workers,” * worthy memorial to a great man only 
to hare been undertaken with a spirit that calb to mind the gallant challenge 
of the ruined but daunt let* Scott — u Time and I against the world 1 ” 

One might go on quoting aim oat indefinitely from tha enthralling narrative, 
but here no more can be said than to commend to others thb fife story of one 
of the company- — u Virgil says — whose semce to their kmd ha* won them 
remembrance among men. 
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Fellows will be asked to pay only the actual cost of preparing the ” Photostat ” copy 
I he minimum charge js Is 3d per page copied (size 6J X Hi), but a price list will be 
sent on request 


Application should be made to the Secretary, Royal Society of Tropical Medicine 
and Hygiene, Manson House, 26, Portland Place, W 1, gmng the name of the journal, 
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Subscription Forty-two Shillings per Volume or per Year, post free (six Numbers 
m each case) Single Number Seven Shillings and Sixpence, post free No 1 of each 
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